Stakeholder Perspectives Regarding the Ecosystem Services Produced by the Frank Church - River of No Return Wilderness in Central Idaho by Irey, Benjamin Thomas
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
2014 
Stakeholder Perspectives Regarding the Ecosystem Services 
Produced by the Frank Church - River of No Return Wilderness in 
Central Idaho 
Benjamin Thomas Irey 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Irey, Benjamin Thomas, "Stakeholder Perspectives Regarding the Ecosystem Services Produced by the 
Frank Church - River of No Return Wilderness in Central Idaho" (2014). Graduate Student Theses, 
Dissertations, & Professional Papers. 4383. 
https://scholarworks.umt.edu/etd/4383 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
STAKEHOLDER PERSPECTIVES REGARDING THE ECOSYSTEM SERVICES 
PRODUCED BY THE FRANK CHURCH - RIVER OF NO RETURN WILDERNESS IN 
CENTRAL IDAHO 
By 
BENJAMIN THOMAS IREY 
Bachelor of Science in Resource Conservation with a minor in Wilderness Studies, College of 
Forestry and Conservation, Missoula, Montana, 2000. 
Thesis 
presented in partial fulfillment of the requirements 
for the degree of 
Master of Science 
in Resource Management 
University of Montana 
Missoula, MT 
May, 2014 
Approved by: 
Sandy Ross, Dean of The Graduate School 
Dr. Tyron Venn, Chair 
Department of Resource Management 
Dr. Michael Patterson 
College of Forestry and Conservation 
Dr. Andrew Larson 
Department of Resource Management 
© COPYRIGHT 
by 
Benjamin Thomas Irey 
2014 
All Rights Reserved  
Irey, Benjamin, M.S., May 2014     Resource Management 
Stakeholder Perspectives Regarding the Ecosystem Services Produced by the Frank Church - 
River of No Return Wilderness in Central Idaho 
Chairperson: Dr. Tyron Venn 
     Wilderness management is directed by policy and legislation that mandates protection of the 
values associated with wilderness character. However, there is ample evidence to suggest that 
wilderness benefits society in many ways, beyond the values associated with wilderness 
character. If that is the case, then failure to account for those values will lead to socially 
inefficient management decisions. 
  The Frank Church - River of No Return Wilderness (FC-RONRW) in central Idaho was 
selected as a case study region in which to test the hypothesis that society derives a multitude of 
benefits from wilderness in addition to those associated with wilderness character. An ecosystem 
services (ES) framework was adopted to facilitate this research, and the diversity of wilderness 
ESs produced by the FC-RONRW was determined. A wide range of stakeholders who are 
affected by the management of this wilderness were identified and their perspectives on the 
relative importance of wilderness ES were compiled via Q-methodology and analyzed by factor 
analysis. 
     Four statistically significant stakeholder perspectives about the relative importance of 
wilderness ESs in the FC-RONRW have been identified. Habitat and regulatory ESs, such as 
biodiversity conservation, water retention and storage, and natural fire regimes were most 
important to the ‘ecocentric perspective’. Information ESs, such as solitude, practicing outdoor 
skills, and experiencing landscapes and wildlife were most important to the ‘wilderness use’ 
perspective. Another perspective, ‘use of treaty rights’, prioritized direct-use information ESs, 
such as exercising treaty rights, the protection and contextualization of sacred sites, and the 
provisioning of native cultural traditions. Respondents who significantly loaded onto the 
‘multiple use’ perspective prioritized both direct and indirect ESs, and both regulatory and 
information ESs, such as water for in-stream use, air quality, and water retention and storage. 
     This research can be used to build awareness within society-at-large for the full-range of 
benefits wilderness produces. If society is more aware of the full-range of benefits, more 
informed allocations of resources for the protection and management of wilderness ESs can be 
made.  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Chapter 1 - Introduction 
     Natural resource management decisions are often driven by market costs and benefits. But 
there usually exists an additional multitude of non-market costs and benefits associated with each 
natural resource management decision. A decision that is not informed by these non-market costs 
and benefits is more likely to lead to inefficient management of the resource. According to the 
Forest Service (FS) ecosystem service website (2012a), "when our forests are undervalued they 
are increasingly susceptible to development pressures and conversion. Recognizing forest 
ecosystems as natural assets with economic and social value can help promote conservation and 
more responsible decision-making". 
     Inadequate accounting for the full range of ecosystem goods and services and their total 
economic value (TEV) to society has been shown to lead to inefficient management decisions. 
For example, in August of 2005, the US Ninth Circuit Court of Appeals handed down a decision 
that claimed inadequacies in the National Environmental Policy Act of 1969 (NEPA) procedures 
associated with the 1997 Forest Plan Record of Decision and Final Environmental Impact 
Statement for the Tongass and Chugach National Forests in Alaska (USDA Forest Service 
2012c). The Court said that the FS exaggerated the demand for timber, failed to account for 
impacts on wildlife and did not adequately consider options that called for less timber harvesting 
in roadless areas (Boxall, 2005). When viewed through the framework of ecosystem services 
(ESs) the Court seemed to be saying that the FS did not adequately account for the full range of 
goods and services provided by Tongass and Chugach National Forest wildlands, and in fact, 
!1
overestimated market values for timber and underestimated non-market values for wildlife 
habitat. Had more complete information about the non-market benefits that contribute to the total 
economic value (TEV) been included within the decision space during the forest plan revision 
process, perhaps the FS could have come to a more informed and efficient decision, better 
satisfying their policy and legislative mandates. 
     At the February 2012 Rocky Mountains Cooperative Ecosystems Studies Unit Conference, 
the FS Region 1 Wilderness Coordinator discussed the agency's progress towards the FS Chief's 
Ten Year Wilderness Stewardship Challenge. There are ten 'critical elements' identified within 
the Challenge as being important to meeting wilderness stewardship levels. The Wilderness 
Coordinator said that the one element the FS has not met is the placement of a baseline 
workforce within wilderness. Such a workforce is essential for monitoring and protecting 
wilderness values. 
     At the USDA Forest Service Rocky Mountain Research Station (RMRS) Wilderness 
Workshop at Lubrecht Experimental Forest, April 28-30, 2009, a group of scientists agreed on 
the statement that "wild landscapes are critical to ecosystem sustainability, ecosystem services, 
human psyche, and as places to learn about relatively undisturbed processes; they are important 
to the ecological and social fabrics of the region and nation". However, the value of these mostly 
non-market benefits may not be easily quantifiable, making it difficult to account for them in 
decision-making and difficult for society to understand their relative importance (Ruhl, Kraft, & 
Lant, 2007). Without an awareness of the total value of Wilderness to society, society seems 
!2
likely to undervalue wild landscapes, and thus, society is more likely to inadequately allocate 
resources for the protection of the capacity of wilderness to produce those non-market wilderness 
values.  
     This study has been motivated by the desire of managers to provide for the careful 
stewardship of wilderness and by the problem of inadequate accounting of non-market benefits 
leading to inefficient management decisions. This study has also been motivated by the problem 
of an apparent lack of awareness of the full range of benefits society derives from wilderness. 
This lack of awareness seems to be a factor leading to inadequate allocations of resources for 
wilderness management. And thus, is a factor leading to the failure of the FS to meet the baseline 
workforce for wilderness stewardship. 
1.1. ADOPTING AN ES FRAMEWORK IN WILDERNESS MANAGEMENT 
     According to Cordell, Bergstrom, and Bowker (2005), what is now needed, in order for 
society to provide careful stewardship of wilderness, is a clear, comprehensive articulation of the 
multiple values of wilderness. By articulating the full range of benefits  produced by wilderness 
and enjoyed by society, and by understanding the value of those benefits, society could make 
more informed decisions about the allocation of resources for the management of wilderness and 
managers could make more informed management decisions. More informed decisions would 
lead to more careful stewardship of wilderness. The application of the ecosystem services (ESs) 
framework, which uses information about how ecosystems produce goods and services (termed 
!3
ecosystem services) and how society values those goods and services, is a probable solution to 
the clear articulation of wilderness values. 
     Little has been published regarding the application of an ES framework to wilderness, and 
indeed, some have questioned the relevance of an ES framework being applied in this way. The 
reason for the lack of wilderness ES literature is unclear, but an experience at A Community for 
Ecosystem Services (ACES) Conference (2010) revealed some insight into this question. When 
asked about how wilderness management could be supported by the ES framework, conference 
attendees consistently replied that Wilderness managers do not have enough latitude in the way 
they manage wilderness to make use of the ES framework. As opposed to other land use 
classifications, they said, wilderness is protected from many of the human drivers  affecting the 1
flow of ESs, including commodity production and human development. Therefore, large changes 
in the flow of ESs to society from wilderness areas is, by designation, minimized. It is where 
public lands are susceptible to development pressures and land use conversion that a full 
accounting of the ES provided by those lands can promote more responsible decision-making. 
This perspective seems to betray an ignorance, at least within conference attendees, for the 
multitude of values that wilderness produces beyond those associated with wilderness character, 
and an ignorance about the multitude of drivers that may change the production of those ESs 
within wilderness. The purpose of this study is to inform society of the full-range of benefits 
wilderness provides, and the full-range of drivers that effect change in the production of those 
 Drivers are defined here as effects that have the ability to change the production of one or more ESs.1
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benefits. Applying an ES framework to wilderness seems to be an appropriate way of eliciting 
that information. 
     Often, an ES framework is employed to value ESs that are otherwise left off the accounting 
ledger in natural resource decisions. This study will not place dollar values on ESs, but instead, 
will employ the ES framework to elicit the full range of ESs that a particular wilderness area 
provides and will seek to identify whether different perspectives on the relative importance of 
those ESs exists within society. Some have argued that the application of the ES framework and 
the valuation of ESs (VES) is unwise because we cannot possibly place an accurate value on all 
ESs. Yet managers are forced to estimate those values every day in the decision-making 
processes and, unfortunately, many important non-market values are undervalued or valued at 
zero (Costanza, d’Arge, de Groot, Farber, Grasso, Hannon, . . . Paruelo, 1997; Phillips, 
Silverman, and Gore, 2008). Although some ES valuation methods may be controversial, 
assigning ESs a conservative positive value seems more appropriate than a zero value, 
particularly because, as ES become more scarce, their value will increase (Costanza et al. 1997). 
     Others have argued against the application of the ES framework and VES by suggesting that 
society should protect ecosystems for purely moral reasons. But there are compelling moral 
arguments that may conflict with our moral desire to protect the productive capacity of 
ecosystems, such as the moral desire to provide for greater standards of living amongst the 
impoverished, the moral desire to feed the hungry, the moral desire to heal the sick, or the moral 
desire to provide for one's own family (Costanza et al., 1997). This is not to say that providing 
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for these moral desires is a mutually exclusive social endeavor, but such moral conflicts do 
occur. Costanza et al. (1997) suggest that moral arguments for ecosystem protection move the 
valuation, tradeoffs, and decision-making problems into a different dimension, with a different 
language of discourse, "one that, in our view, makes the problem of valuation and choice more 
difficult and less explicit" (Costanza et al., 1997, p. 255). It would seem to benefit society to 
have moral and economic discourse go on in parallel while making decisions and tradeoffs. 
Those who find moral discourse more appropriate should realize that as long as resource 
managers are forced to make choices and tradeoffs, they are going through a process of valuation 
(Costanza et al., 1997). 
     The Wilderness Act of 1964 does not mandate the management wilderness for the production 
of the expansive range of ES that society has come to value (Dawson & Hendee, 2007). And the 
full accounting of wilderness values that the ES framework and VES could provide is also not 
mandated by the Act. Yet the ES framework and VES can inform wilderness management 
decisions that continue to protect the keystone  values of wilderness character as mandated by 2
the Act, while supporting the careful stewardship of, and the building of awareness for, the suite 
of other ESs produced by wilderness that society has come to value. 
1.2. COMPATIBILITY OF AN ES FRAMEWORK WITH POLICY & LEGISLATION 
     Policies and regulations that guide FS natural resource management, including wilderness 
management, suggests that an ES framework is appropriate and beneficial to the land 
 Keystone is defined here as a central stone at the summit of an arch, locking the whole of the arch in place.2
!6
management decision-making process. For example, Phillips et al. (2008) cite the NEPA and the 
National Forest Management Act of 1976 (NFMA) as obligating the FS to estimate the physical, 
biological, and social effects of each management alternative and to assess the real-dollar value 
of all outputs attributable to each alternative. The ES framework and VES could be used to 
estimate these 'effects' in comparable units of measure. 
     Management of Wilderness in the US is directed by mandates from legislation and policy, 
including the Final Planning Rule of 2012 (FPR), NFMA, NEPA, the Wilderness Act of 1964, 
and the Multiple-Use Sustained-Yield Act of 1960 (MUSYA). These requirements include, 
respectively: providing for ecological sustainability and contributing to social and economic 
sustainability; the comprehensive assessment of present and anticipated use, demand, and supply 
of benefits coming from public and private forests; the comparison of benefits and costs and the 
tradeoffs associated with various management alternatives; the protection of wilderness 
character; and the coordination and consideration of the multiple uses of National Forest lands to 
best meet the needs of society. 
     Part of the utility of an ES framework and VES for supporting FPR, NEPA, and NFMA 
requirements includes providing information about the full range of ES demanded and valued by 
society, which can inform rational natural resource allocation, tradeoff, and utilization decisions 
and contribute to ecological, social and economic sustainability. For example, VES can support 
estimation of the TEV of management alternatives, helping managers meet requirements under 
NEPA. The ES framework and VES information can be used to support the requirements of the 
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Wilderness Act of 1964 and MUSYA by building awareness for the distribution of benefits and 
costs amongst stakeholders and treaty rights holders in the National Forest System and 
wilderness. According to MUSYA, “due consideration shall be given to the relative values of the 
various resources in particular areas. The establishment and maintenance of areas of wilderness 
are consistent with the purpose and provisions of this Act” (Multiple-use Sustained-yield Act, 
Sec. 2). 
     The Wilderness Act of 1964 states “each agency administering any area designated as 
wilderness shall be responsible for preserving the wilderness character of the area and shall so 
administer such area for such other purposes for which it may have been established as also to 
preserve its wilderness character” (Section 4(a)(3b)). The ES framework and VES can help 
managers understand how wilderness produces ES other than those associated with wilderness 
character, and how those other ES can contribute to best meeting the needs of society, as required 
under MUSYA. Lastly, providing awareness for the full range of ESs supported by wilderness 
provides greater justification for the allocation of resources to the protection of wilderness, than 
by the awareness for the monolith  of values associated with wilderness character alone. 3
1.3. RESEARCH OBJECTIVES 
     At the 2009 RMRS Wilderness Workshop, a sub-team developed a multi-disciplinary, multi-
phase wilderness ES research agenda with the ultimate goal of producing a decision-support 
framework to inform managers about the quantity, quality and value of ESs that flow from 
 Monolith is defined here as a singular monument or pillar.3
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wilderness areas, and the effects of natural disturbances and management activities on these ESs. 
Phase one of this research was intended to delineate the range of ESs produced in wilderness, the 
stakeholders that value those ESs, and the drivers that affect the production of those ESs. The 
study presented in the next seven chapters represents phase one of this research. 
     This study is grounded in the statement that if society derives a multitude of benefits from 
wilderness, in addition to the values associated with the monolith of wilderness character, then 
an ES framework is an appropriate tool for the management of the full-range of benefits society 
derives from wilderness . Based on this statement, the following research objectives were 4
pursued through cross-member engagement with researchers within the Rocky Mountain 
Research Station, structured discussions with forest managers, a thorough review of literature, 
and surveys of stakeholders: 
1. The researcher identified the ESs society derives from wilderness (e.g. conservation of 
natural heritage, high quality municipal and agricultural water and recreation opportunities). 
2. The researcher identified the range of stakeholders that were positively or negatively affected 
by wilderness ESs (e.g. local homeowners, local governments, recreationists, 
conservationists, non-local people with bequest and existence values for Wilderness, people 
employed in industries such as forestry, agriculture, salmon fishing, guiding and outfitting). 
 If society derives benefits from wilderness in addition to those values supported by the monolith of wilderness 4
character, then perhaps it is better to view wilderness character as a keystone, which supports, yet is also supported, 
by the other values that form the whole arch of wilderness values. It is obvious from the Wilderness Act of 1964 that 
society intends wilderness character to be the apex of wilderness values.  During the decision-making process, 
focusing singularly on the efficient production of values supported by the monolith may fall short of making the best 
use of the total range of goods and services produced by designated wilderness.
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3. The researcher determined the relative importance of identified ESs to the various 
stakeholders. 
4. The researcher identified and discussed drivers that influence and threaten the quality, 
quantity, and value of wilderness ESs (e.g. invasive species, climate change, fire 
management, trail construction, reserve size, recreation use, climate change). 
    Since the ES framework can encompass the full spectrum of benefits humans derive from 
ecosystems, a research program that aims to define wilderness ESs and stakeholders affected by 
those services could potentially include everything and everyone if the study was performed at a 
large (e.g. regional or national) scale. A case study approach appeared to be necessary to deliver 
products likely to be useful in support of local wilderness management decision-making. Due to 
the presence of a diverse suite of ESs, stakeholders, and drivers that required consideration, 
strong expressions of interest by the University of Idaho, (a potential collaborator present at the 
RMRS Wilderness Workshop), and relative proximity to Missoula, the Frank Church - River of 
No Return Wilderness (FC-RONRW) in central Idaho was selected as the study area. 
1.4. RATIONALE FOR THE RESEARCH AND THE APPLICATION OF RESEARCH 
FINDINGS 
     All of the goods and services produced sustainably by an ecosystem and valued by humans 
can be considered ESs (de Groot et al., 2002). Without information about the values for all the 
ESs supported by a particular land use classification, managers are more likely to make decisions 
which maximize only the monolith of ESs associated with a particular land use classification at 
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the expense of the full expanse of services supported by the classification. The application of the 
ES framework to a particular land use classification allows managers to account for the full 
range of services that support, and are supported by, the keystone values associated with the 
particular classification (i.e. - timber production, forage production, wilderness character, water 
production, species habitat production). The information generated through the application of an 
ES framework to the management of a particular land use classification may also be used to 
build awareness within society for all of the benefits society derives from a particular land use 
classification. That awareness building function could contribute to greater efficiency within 
society for the allocations of resources for managing the production of the full range of benefits 
associated with a particular classification. By applying an ES framework to wilderness planning 
and decision-making processes, managers may be more capable of maximizing the full range of 
benefits returned to society that are supported by the protection of the keystone of wilderness 
character. Information about the value of market and non-market wilderness ESs, and how those 
values change when human drivers are applied, can support the planning and implementation of 
management strategies. Information from this application could be used to build awareness 
within society for the full-range of services that supports, and is supported by, wilderness 
character. That greater awareness within society for the full-range of benefits wilderness 
provides, could support economically efficient public investment in wilderness management, and 
could inform a payments for ES (PES) system. 
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    By pursuing the research objectives in the previous section, the researcher has been able to 
report in the following seven chapters, useful information about the diversity of perspectives 
society holds regarding the benefits derived from the FC-RONRW. That information can be 
directly used to inform the decision-making processes of FC-RONRW managers. Presentations 
and papers arising from this research could increase society’s awareness for the full-range of 
benefits society derives from the FC-RONRW. This research could also inform a non-market 
valuation of the ESs derived from the FC-RONRW area and the development of a decision-
support framework to inform managers about wilderness ESs and how wilderness management 
affects these services. 
1.5. LAYOUT OF THE THESIS 
     The first section of Chapter Two will establish a baseline understanding of the nature of the 
ES framework being applied to the FC-RONRW and will review the application of this 
framework to international protected areas. The following section of Chapter Two will examine 
the literature of wilderness values, attempting to gain an understanding for how society has 
conceived of wilderness in the a past, during the passage of the Wilderness Act of 1964, and 
today. Chapter Three will explore the socio-economic and ecological conditions of the FC-
RONRW and surrounding communities. This information has been important in tailoring a list of 
the wilderness ESs to the study area. Chapter Four describes Q-methodology, the research 
methodology adopted for this study, while Chapter Five shows how the methodology was 
applied to the FC-RONRW. Chapter Six reports the results of the case study. Chapter Seven 
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discusses the relative importance stakeholders place on the full range of ESs produced by the 
FC-RONRW and the drivers stakeholders perceive as effecting the production and receipt of 
those benefits. Chapter Eight concludes this thesis, and shows how this this information can 
inform the management decision space, social awareness of the value of wilderness, and future 
research.  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Chapter 2 - Review of ES Theory, Application of the ES Framework in Protected Areas, 
and the Literature of Wilderness Values 
     In the US, the Wilderness Act of 1964 was enacted to protect wilderness areas and  
wilderness values, including those values associated with wilderness character, such as solitude. 
Today, designated wilderness is acknowledged as providing society with many benefits in 
addition to those described in the Wilderness Act of 1964. To ensure the management of 
wilderness continues to be relevant to the full range of values society has for wilderness, and to 
ensure that the scarce resources devoted to the management of wilderness are invested 
efficiently, managers and policy-makers must account for the full range of wilderness benefits in 
their planning. Internationally, ESs frameworks have been adopted to support protected area 
decision-making when such a diverse suites of natural resource benefits are being managed. The 
purpose of this chapter is to inform an understanding of the full range of values that society holds 
for wilderness and to highlight how an ES framework can support the efficient management of 
the full range of values while complimenting wilderness character based management.  
     This chapter will provide a definition of ESs, a model of ESs, and a typology of ESs that will 
be used as a theoretical framework for the research which follows. This chapter will the review 
applications of the ES framework to international protected area management. This information 
will show that the ES framework can support management decision-making regarding protected 
areas and will provide some predictive power for what an application of the ES framework to 
designated wilderness may yield. This chapter will also explore literature regarding the evolving 
concept of Wilderness in the US and current wilderness 'themes' that can support an 
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understanding of a sociological definition of wilderness. This information will be used in 
Chapter 5 in he development of a list of wilderness ESs. 
2.1. DEFINING ECOSYSTEM SERVICES 
     During the beginning phase of this research, the question arose, "what are a few examples of 
ESs coming from the FC-RONRW?" Answering this question required the application of the 
literature of ES theory to wilderness in general, and to the study area specifically. It required 
understanding what are ESs and what are wilderness values and  what wilderness ESs are 
produced by the FC-RONRW. Defining ESs was the first step taken towards producing those 
examples. 
     Ruhl, Kraft, and Lant (2007) define ecosystems as “the complex of organisms that appear 
together in a given area and their associated abiotic environment, all interacting through the flow 
of energy to build biotic structure and materials cycles” (p. 15). The term ‘ecosystem function’ 
has seen various interpretations in the field of ecology. Sometimes it has been used to describe 
the internal functioning of ecosystems, while at other times, it has been used to relate the benefits 
derived by humans from processes of ecosystems. De Groot, Wilson, and Boumans (2002) reify 
ecosystem function as the capacity of natural processes and structures to provide goods and 
services to satisfy human needs, directly or indirectly. Therefore, for this study, ecosystem 
functions are the capacities of ecosystems to produce benefits that society values, not the goods 
and services themselves. Ecological processes are defined by de Groot et al. (2002) as the result 
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of complex interactions between biotic and abiotic components of ecosystems through the 
driving forces of matter and energy. Ecosystem structure is the matter, the composition of matter, 
and the organization of matter, within an ecosystem (de Groot et al., 2002). Ecosystem functions 
are therefore the result of complex interactions between abiotic and biotic components of 
ecosystems through the driving forces of matter and energy. Those complex interactions are 
defined by the composition of abiotic and biotic components of the ecosystem and by the 
organization of abiotic and biotic matter within the ecosystem. Ecosystem functions become 
ecosystem services when humans receive either indirect or direct benefits from ecosystem 
functions and thus, can apply value (Costanza et al., 1997; de Groot et al., 2002). 
     Another term worth defining here is 'natural capital', which is frequently used in the literature 
of ESs and is useful for conceptualizing ecosystems as generators of benefits. Capital stock is 
generally composed of natural capital, manufactured capital, human capital, and intellectual 
capital. “Each form of capital stock generates, either autonomously or in conjunction with 
services from other capital stocks, a flow of services that may be used to transform materials, or 
the spatial configuration of materials, to enhance the welfare of humans” (Costanza et al., 1997, 
p. 254). Ecosystem structure, processes, and functions, which have the capacity to produce 
benefits that humans value, are often referred to as natural capital (Farber et al., 2002). 
Therefore, the term natural capital can be inserted into a definition of ESs: “ecosystem services 
consist of flows of materials, energy, and information from natural capital stocks, which combine 
with manufactured and human capital services to produce human welfare” (Costanza et al., 1997, 
p. 254). 
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     Patterson and Coelho (2009) compiled several more definitions of ESs from the literature, 
which has been expanded in Table 2.1 to include definitions from de Groot et al. (2002), Ruhl et 
al. (2007), Phillips et al. (2008), USDA Forest Service (2010) and a more specific definition 
from Costanza et al. (1997). Patterson and Coelho organized the definitions within the table by 
the specificity of a particular definition, in relation to the others. According to Patterson and 
Coelho (2009), as the specificity of a definition increases, the utility of the definition for valuing 
ESs increases while the utility of the definition for broadening social awareness for ESs 
decreases. This relationship between the specificity of the definition of ES and its utility in 
awareness building and valuation is likely a function of the state of valuation methods. Those 
methods may not as of yet be fully capable of assigning values to all of the ecological, socio-
cultural and socio-economic values for ESs that are enveloped by more general, awareness 
building definitions.  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Table 2.1. Definitions of ecosystem services. 
     Phillips et al. (2008) utilize one of the more specific definitions of ESs in the valuation of the 
total economic value (TEV) of Alaska’s wildlands, defining ESs as “those things provided by 
nature that humans would otherwise need to produce themselves, such as climate regulation, 
water filtration, nutrient cycling and providing habitat for other species” (p. 32). This definition 
seems to serve the valuation process of Phillips et al. (2008) well, where ESs are a category 
within the total economic value and other values, such as recreation and subsistence production, 
are separate categories and are not considered ESs. The utility of this definition for Phillips et al. 
(2008) is that it allows them to compare, categorically, the values the FS estimated against the 
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Citation Definition
Daily et al., 1997 Conditions and processes through which natural ecosystems, and the 
species that make them up, sustain and fulfill human life
MEA, 2005 The benefits people obtain from ecosystems
Collins and Larry, 2007 Natural assets that support human health and well-being
Ruhl et al. 2007 The outputs of ecosystems that humanity depends on
de Groot et al. 2002 Ecosystem functions are re-conceptualized as ‘ecosystem goods or 
services’ when human values are implied.
USDA Forest Service, 
2010
Benefits people obtain from ecosystems, including: Provisioning 
services - such as food, fresh water, fuel, and fiber; Regulating 
services - such as climate, water, pollination, and disease regulation; 
Supporting services - such as soil formation and nutrient cycling; and 
Cultural services - such as educational, aesthetic, and cultural heritage 
values as well as recreation and tourism opportunities
Costanza et al. 1997 Ecosystem goods (such as food) and services (such as waste 
assimilation) represent the benefits human populations derive, directly 
or indirectly, from ecosystem functions
US EPA, 2006 Outputs of ecological functions or processes that directly or indirectly 
contribute to social welfare or have the potential to do so in the future. 
Some outputs may be bought and sold, but most are not marketed
Costanza et al. 1997 Ecosystem services consist of flows of materials, energy, and 
information from natural capital stocks which combine with 
manufactured and human capital services to produce human welfare
Phillips, et al. 2008 Those things provided by nature that humans would otherwise need to 
produce for ourselves, such as climate regulation, water filtration, 
nutrient cycling and providing habitat for other species
Boyd and Banzhaf, 2007 The ecological components directly consumed or enjoyed
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values that were overlooked by the FS in their forest planning process, but were estimated by 
Phillips et al. (2008). 
     For this study, the US Environmental Protection Agency (EPA) definition is general enough to 
be useful for building awareness of the full range of ESs that Wilderness may provide, yet this 
definition is also detailed in it’s description of ESs. The US EPA (2006) defined ESs as, “outputs 
of ecological functions or processes that directly or indirectly contribute to social welfare or have 
the potential to do so in the future. Some outputs may be bought and sold, but most are not 
marketed” (p. 4). This definition seems to be capable of enveloping all of the benefits society 
derives from protected areas. 
2.1.1. A Model of Ecosystem Service Production and Values Informing the Decision Space 
     Figure 2.1 models how ESs are produced by ecosystems, how information about the total 
value society holds for an ES can inform the decision space, and how the implementation of 
management decisions can affect the production of ESs. In this model, ecosystems are composed 
of structure (i.e. soil and vegetative structure) and processes (i.e. decomposition and primary 
production). The ecosystem outputs ecosystem functions (i.e. nutrient cycling, water filtration 
and storage). The functions directly affect the ecosystem (thus the bi-directional arrow between 
the ecosystem structures and processes and ecosystem functions), and they also directly affect 
human wellbeing. When those ecosystem functions have a positive affect on the health and 
wellbeing of humanity, they become ESs. ESs are of value to humanity and information about 
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their value can be broken down into three value categories. Value, as represented in this model, is 
assumed to be the summation of qualities that renders something desirable (Farber et al., 2002).  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     The ecological values category houses information about the value of ESs that provide 
integrity, resistance, and resilience against drivers of ecosystem change (de Groot et al., 2002). 
Ruhl et al. (2007) define resilience as the ability of the ecosystem to recover from disturbance, 
and resistance as the ability of the ecosystem to withstand external stresses without loss of 
function. Ecological value may be determined by the integrity of regulation and habitat functions 
and by parameters such as complexity, diversity, and rarity (de Groot et al., 2002). 
     ESs that sustain the productive capacity of the ecosystem are considered indirect ESs, because 
these services may be valued by society, albeit indirectly. There may be low levels of awareness 
amongst individuals, society, and science for the role of indirect ESs in the production of direct 
ESs. But, if valuation can occur for direct ESs, and if there is sufficient understanding of the role 
of indirect ESs in sustaining an ecosystem’s productive capacity, then the value of indirect ESs 
can be estimated. 
     As an example of the ecological value of an ES, if two temperate forest ecosystems are 
producing the same ES, e.g. carbon storage, but the sustainability of this valuable service differs 
between the two ecosystems due to differing likelihoods of catastrophic wildfire, that difference 
in the sustainability of the carbon storage may be represented as a difference in the ecological 
value of carbon storage between the two ecosystems. 
     According to de Groot et al. (2002), socio-cultural values are those values that are important 
factors in determining the value of ESs to society, emphasizing physical and mental health, 
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education, cultural diversity, identity, freedom and spirituality. Socio-cultural values are a crucial 
source of non-material well-being. Because the socio-cultural values presented by de Groot et al. 
(2002) can indeed be valued in dollar terms, the distinction between socio-economic values and 
socio-cultural values breaks down. For the purposes of this study, the socio-cultural values 
category houses the values that society and social institutions hold for the equitable distribution 
of ESs. These values are based on cultural perceptions of morality, equity and fairness and are 
accounted for in decision-making through public input, customs, politics, policy, and law. For 
example, perhaps the ecosystem that provides the more sustainable carbon storage service is 
located in a low elevation, highly productive (in terms of biomass) area. Perhaps the ecosystem 
provides carbon storage at the expense of using the land for food production. While the socio-
economic value of using the land for carbon storage may be greater than that for local food 
production, the local land managers may be driven by more localized public input and more 
localized laws reflecting customs regarding the ‘proper’ use of such lands and the ‘proper’ 
distribution of costs and benefits. Here, the value of a particular land use is based, in part, on 
customs and cultural perceptions. 
    The socio-economic values category contains the best available information about the 
marginal benefit of the production of an additional unit of an ES, the marginal cost of producing 
that additional unit of ES, and information about how to maximize benefits over costs for 
society. The production costs may include the cost of accessing, harvesting, and transporting an 
ES as well as any detriments the production of that particular ES has on the production of other 
ESs. The benefits of producing an ES include the value society places on the ES, plus any 
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benefits the production of the ES in question has on the production of other ESs. Continuing with 
the above example, the land that is providing a carbon storage benefit may also generate a food 
production benefit. It may produce a more valuable carbon sequestration benefit to society than 
another higher elevation, less productive ecosystem. But, that higher elevation system is not as 
valuable for food production, and so carbon storage on that site may imply fewer tradeoffs on the 
production of other ESs, such as food. Therefore, if the difference between the carbon storage 
benefit at the two sites is less than the difference in the foregone benefits of food production and 
other ESs between the two sites, then the higher elevation site will produce a carbon storage 
benefit more efficiently than the lower site, or, the use of the higher elevation site for carbon 
storage maximizes the social benefits for the site. The three value categories, ecological, socio-
cultural, and economic, are assumed to cover the complete range of value types for an ES (de 
Groot et al., 2002). 
     Information from the three value categories is aggregated in the decision space, leaving 
decision-makers with what is likely a more complex, yet more complete picture of the benefits 
and costs of alternative courses of action . If decision-makers could amass this information they 5
could compare the benefits and costs of alternative courses of action and could decide on the 
course with the greatest level of benefit for society. Decisions resulting from the decision space 
set in motion human drivers, affecting the production of ESs. Human drivers can have positive 
effects on an ES by maximizing benefits over costs. Presumably the positive effects of human 
 In the model from de Groot et al. (2002), the three value categories aggregate into one, 'total value circle', which 5
then flows into the decision space. This study theorizes that in FS land management, the value categories more 
likely aggregate within the decision space, flowing in as separate entities.  
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drivers are the intended consequences of the decision, resulting from the well-informed decision 
space. But human drivers can also have negative effects. Presumably, these negative effects are 
the unintended consequences of decisions made from an incomplete decision space. 
2.2. A TYPOLOGY OF ES 
     A challenge remaining in the field of ESs is the creation of a systematic typology and 
comprehensive framework for integrated assessment and valuation of ESs (de Groot et al., 2002). 
Several researchers have categorized ESs based somewhat on the dichotomy between those 
services directly used by society and indirect services, which support the integrity, resistance, 
and resilience of ecosystems. 
     In their seminal valuation of the earth’s ESs, Costanza et al. (1997) grouped ESs into 
seventeen categories (Table 2.2). Although ecosystem's structures, processes, and functions are 
essential in order to produce ESs, Costanza et al. (1997) did not value such natural capital 
because the absence of natural capital implies the absence of human welfare and it is not possible 
to substitute, in total, manufactured capital for natural capital (Costanza et al., 1997). Human and 
manufactured capital rely on natural capital for their construction (Costanza et al., 1997). 
Therefore, Costanza et al. (1997) found it more important to ask how changes in the quantity or 
quality of various types of ESs impacts human welfare than to attempt to define the total 
economic value of natural capital and ESs which, because they are essential to human welfare, 
Costanza et al. (1997) value at infinite. 
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Table 2.2. Seventeen categories of ESs. 
From Costanza et al. (1997). 
     Holmlund and Hammer (1999) categorized ecosystem services into two major categories: (1) 
'fundamental ESs', constituting those services essential for ecosystem function and resilience, 
including the sub-categories of regulating services and linking services; and (2) 'demand derived 
ecosystem services' or those services formed by human values and demands, not necessarily 
fundamental for the survival of human societies and including the subcategories of cultural 
services and information services (Table 2.3). Their assessment of ESs is aquatic based, but their 
typology contributes to an overall understanding of the utility of having a typology for directing 
and organizing research. 
1) Gas regulation 
2) Climate regulation 
3) Disturbance regulation 
4) Water regulation 
5) Water supply 
6) Erosion control 
7) Soil formation 
8) Nutrient cycling 
9) Waste treatment 
10) Pollination 
11) Biological control 
12) Habitat/refugia 
13) Food production 
14) Raw materials 
15) Genetic resources 
16) Recreation 
17) Cultural
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Table 2.3. Aquatic based typology of ESs. 
From Holmlund & Hammer (1999). 
     Farber et al. (2002) broke down ES values into the subcategories of intrinsic values and 
instrumental values. Intrinsic values may be a product of a person's value system, whereby 
something has certain rights, irrespective of any human satisfaction derived from objects or 
actions valued as such. This intrinsic value system can be expressed in the words of Aldo 
Leopold (1949) when he said something is "right when it tends to preserve the integrity, stability 
and beauty of the biotic community. It is wrong when it tends otherwise." Instrumental values, 
Major Ecosystem Service 
Category
Minor Ecosystem 
Service Category
Ecosystem Services
Fundamental Ecosystem 
Services
Regulating Service Food web dynamics 
Recycling nutrients 
Regulation of ecosystem resilience 
Redistribution of bottom substrates 
Regulation of carbon fluxes 
Maintenance of sediment processes 
Maintenance of genetic, species and ecosystem biodiversity
Linking Service Linkage with other ecosystems 
Transport of nutrients, carbon and minerals 
Transport of energy
Demand Derived 
Ecosystem Services
Cultural Services Production of food 
Production of medicine 
Control of hazardous diseases 
Reduction of waste 
Supply of aesthetic values 
Supply of recreational activities
Information Services Assessment of ecosystem stress 
Assessment of ecosystem resilience 
Revealing of evolutionary tracks 
Provision of historical information 
Provision of scientific and educational information
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including economic values, are fundamentally anthropocentric  and are also termed utilitarian 6
values (Farber et al., 2002). They can be both direct and indirect; consumable and non-
consumptive or use and non-use (Farber et al., 2002). These anthropocentric values are based on 
want satisfaction, pleasure, and utilitarian goals (Farber et al., 2002). Applying this typology to 
land management planning and decision-making, Farber et al. (2002) found that decisions tend to 
be based on a mix of both intrinsic and instrumental value system. 
    De Groot et al. (2002) grouped ecosystem functions into four primary categories (Table 2.4). 
Using the definition from de Groot et al. (2002), functions can be re-conceptualized as ESs when 
human values are applied. The first of four primary categories contain regulatory functions, or 
the capacity of ecosystems to regulate essential ecological processes and life support systems 
through biospheric processes (de Groot et al., 2002). The regulatory functions additionally 
provide direct and indirect benefits to humans, such as clean air, water and biological control 
services. Because much of the human benefit that comes from regulatory functions are indirect, 
they are not often recognized until they are lost or disturbed (de Groot et al. 2002). 
 It may be that natural systems are not fragile; they are, after all, complex adaptive systems that will probably 6
change and become new systems in the face of environmental stresses (Levin, 1999). What is fragile, however, is the 
maintenance of the capacity of ecosystems to produce the services on which humans depend (Levin, 1999). There is 
no reason to expect ecosystems to be robust in protecting those services. Ecosystems permit our survival, but do not 
exist by virtue of permitting it. The question that needs to be asked is how fragile is the capacity of ecosystems to 
produce these services, not just how fragile are the ecosystems (Levin, 1999).
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Function Ecosystem processes and 
components
Potential ecosystem services
Regulation 
Functions
Maintenance of essential ecological 
processes and life support systems
Gas regulation Role of ecosystems in bio-
geochemical cycles
UVb-protection by O3 (preventing disease). Maintenance 
of (good) air quality.  Influence on climate
Climate 
regulation
Influence of land cover and biol. 
Mediated processes on climate
Maintenance of a favorable climate (temp., precipitation, 
etc) for, for example, human habitation, health, 
cultivation
Disturbance 
prevention
Influence of ecosystem structure on 
dampening env. disturbances
Storm protection.  Flood prevention.
Water 
regulation
Role of land cover in regulating 
runoff & river discharge
Drainage and natural irrigation.  Medium for transport.
Water supply Filtering, retention and storage of 
fresh water
Provision of water for consumptive use
Soil retention Role of vegetation root matrix and 
soil biota in soil retention
Maintenance of arable land.  Prevention of damage from 
erosion/siltation
Soil formation Weathering of rock, accumulation of 
organic matter
Maintenance of productivity on arable land.  
Maintenance of natural productive soils
Nutrient 
regulation
Role of biota in storage and re-
cycling of nutrients
Maintenance of healthy soils and productive ecosystems
Waste 
treatment
Role of vegetation & biota in 
removal or breakdown of xenic 
nutrients and compounds
Pollution control/detoxification.  Filtering dust particles.  
Abatement of noise pollution
Pollination Role of biota in movement of floral 
gametes
Pollination of wild plant species.  Pollination of crops
Biological 
control
Population control through trophic-
dynamic relations
Control of pests and disease.  Reduction of herbivory
Habitat 
Functions
Providing habitat (suitable living 
space) for wild plant and animal 
species
Refugium 
function
Suitable living space for wild plants 
and animals
Maintenance of biological & genetic diversity (and thus 
the basis for most other functions).
Nursery 
function
Suitable reproduction habitat Maintenance of commercially harvested species.
Production 
Functions
Provision of natural resources
Food Conversion of solar energy into 
edible plants and animals
Hunting, gathering of fish, game, fruits, etc.  Small-scale 
subsistence farming & aquaculture.
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Table 2.4. A typology of ESs based on ecological function.
From de Groot et al. (2002). 
     The second primary category of ESs are habitat functions. This category includes refuge and 
reproduction habitats for plants and animals, which contribute to the conservation of biological 
and genetic diversity (de Groot et al., 2002). “The maintenance of healthy habitats is a necessary 
pre-condition for the provision of all ecosystem goods and services” (de Groot et al., 2002, p. 
400). Like regulatory functions, much of the human benefit from habitat functions are indirect 
and may not be recognized until the benefits are lost or disturbed (de Groot et al., 2002). 
     The third primary category of ESs are those derived from production functions. Nutrient 
availability drives autotrophic processes within ecosystems. These autotrophs are then available 
Raw materials Conversion of solar energy into 
biomass for human construction and 
other uses
Building & manufacturing.  Fuel and energy.  Fodder and 
fertilizer.
Genetic 
resources
Genetic materials and evolution in 
wild plants and animals
Improve crop resistance to pathogens & pests.  Other 
applications.
Medicinal 
resources
Variety in (bio)chemical substances 
in, and other medicinal uses of, 
natural biota
Drugs and pharmaceuticals.  Chemical models & tools  
Test and essay organisms.
Ornamental 
resources
Variety of biota in natural 
ecosystems with (potential) 
ornamental use
Resources for fashion, handicraft, jewelry, pets, worship, 
decoration & souvenirs.
Information 
Functions
Providing opportunities for cognitive 
development
Aesthetic 
Information
Attractive landscape features Enjoyment of scenery.
Recreation Variety in landscapes with 
(potential) recreational uses
Travel to natural ecosystems for eco-tourism, outdoor 
sports, etc.
Cultural and 
artistic 
information
Variety in natural features with 
cultural and artistic value
Use of nature as motive in books, film, painting, folklore, 
national symbols, architect., advertising, etc.
Spiritual and 
historic 
information
Variety in natural features with 
spiritual and historic value
Use of nature for religious or historic purposes.
Science and 
education
Variety in nature with scientific and 
educational value
Use of natural systems for school excursions, etc.  Use of 
nature for scientific research
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as energy sources for secondary producers, leading to a variety of living biomass within the 
ecosystem (de Groot et al., 2002). The production of biomass leads to the availability of 
carbohydrate structures for human consumption, such as for food, building materials, energy 
resources, and genetic materials (de Groot et al., 2002). 
     The fourth category of ESs from de Groot et al. (2002) are those services derived from 
information functions. Natural ecosystems provide a ‘reference function’, contributing to the 
maintenance of human health through opportunities for cognitive development, spiritual 
development, recreation, and aesthetic experience. “Because the longest period of human 
evolution took place within the context of undomesticated habitat, the workings of the human 
brain for gathering information and a sense of well-being are very strongly tied to the experience 
of natural landscapes and species diversity” (de Groot et al., 2002, p. 401). 
     The above four categories of ESs contain only those good and services that can be used on a 
sustainable basis, so that ecosystem structures, processes and functions are maintained (de Groot 
et al., 2002). Also, goods and services that cannot be attributed to a certain ecosystem are 
excluded, such as wind and solar energy (de Groot et al., 2002). The typology presented by de 
Groot et al. (2002) was adopted by this study for creating a list of ESs coming from a designated 
wilderness. 
!30
2.3. EXAMPLES OF ADOPTING AN ES FRAMEWORK FOR DECISION SUPPORT 
     While there seems to be a lack of wilderness ES literature, there is, however, a much larger 
body of literature addressing ESs produced in international protected areas (PAs). A review of 
international ES literature regarding PAs has highlighted that the ES framework and VES is 
widely regarded as useful for supporting rational natural resource allocation, tradeoff and 
utilization policies in PAs (Loomis 2000, Pearce 2001, OECD 2001, Christie et al. 2006, Hicks et 
al. 2009, Anton et al. 2010). 
2.3.1. Total Economic Value and Forest Service Planning 
     Informing how land use affects the TEV of the socio-ecological systems (SES) is an 
important part of the utility of an ES framework and VES (Martín-López, García-Llorente, 
Palomo, & Montes, 2011). Phillips et al. (2008) defined TEV as the sum of all use and non-use 
values. TEV can also be defined as the sum of all values derived from use of a resource, plus the 
value of preserving the option of using the resource in the future (option value), plus the value to 
people of simply knowing that the resource exists (existence value). Both of these definitions are 
incorporated into Figure 2.2, which shows all possible values associated with a natural resource.  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     Phillips et al. (2008), of the Wilderness Society, found that during the forest plan revision 
process for the Tongass and Chugach National Forests, the Forest Service considered direct-use 
extractive values at the exclusion of other components of TEV. By effectively leaving non-use, 
indirect-use and direct-use, non-extractive values off of the ledger, the FS came to planning 
decisions that were litigated by several parties, including the Wilderness Society. By 
conservatively estimating the TEV of the Forests' wildlands, Phillips et al. (2008) were able to 
show that the value of direct-use production ESs (e.g. timber production) viewed monolithically 
by the FS, were overshadowed by the much greater non-use (e.g. bequest and biodiversity), 
indirect use (e.g. erosion prevention) and direct use information (e.g. recreation) values that 
make up the remainder of the TEV. 
     PAs are generally used to protect species with popular appeal from the socio-economic 
processes that threaten those species existence (Martín-López et al., 2011). The application of an 
ES framework to PA management encourages viewing PAs as part of a larger SES (Bengtsson et 
al., 2003; Martín-López et al., 2011). Viewing PAs as part of the larger SES facilitates inquiry 
about how PAs support ESs within the greater biological, social, political, and economic 
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Non-use values 
Bequest value 
Existence value - e.g. biodiversity
Use values
Option value - e.g. 
future potential use
Direct use values
Extractive values - e.g. 
food, fuel & building 
materials
In-direct use values - e.g. 
pollination, water filtration, 
erosion prevention
Non-extractive values - e.g. 
recreation
Figure 2.2. Total economic value for an ecosystem or natural resource.
contexts, which can build awareness amongst managers and society alike for the distribution of 
benefits and costs between stakeholders (O’Connor et al., 2003; Rogers, Glew, Honzák, & 
Hudson, 2010; Badola et al., 2010). Managers and policy makers can then use the information 
derived from the application of an ES framework and VES to better inform decisions that support 
both the biodiversity mission of the PA and the economic sustainability of the SES. And, by 
understanding how the PA supports ES in the greater SES, society can gain greater understanding 
for the total value of the PA, which is greater than that of biodiversity conservation alone 
(Martín-López et al., 2011). 
     Other findings from viewing PAs through the lens of an ES framework suggest that, by 
protecting biodiversity in PAs, access to direct-use, production ESs such as food, fuel and 
building materials is generally reduced, at least in the short term (MEA, 2005; Martín-López et 
al., 2011). Therefore, the protection of biodiversity and the provisioning of associated bequest, 
existence and direct-use information services through designation and management of PAs may 
create short term costs to local economies dependent on access to the direct-use production 
services (Martín-López et al., 2011). The ES framework and VES has also been used to show 
that when PAs are designated to protect the monolith of bequest, existence and direct-use non-
extractive values associated with biodiversity, the protection of those values acts as a keystone, 
supporting the production of indirect-use values such as water filtration, pollination and erosion 
prevention (Rogers et al., 2010). 
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     According to Badola et al. (2010) “Unless the costs of conservation are assessed and it is clear 
who pays these costs and what they get in return, conservation interventions will not be 
effective” (p. 321). The benefits of conservation may contribute to well-being at the local, 
national, and global scales. However, local economies, while deriving some benefits from the 
conservation of a PA, pay enormous costs in terms of lost access to their life-support system, 
particularly in developing countries (Brockington & Schmidt-Soltau, 2004; Wells, 1992). At a 
time when PAs need to justify their designation and management, evaluating and presenting the 
more direct benefits (i.e. water filtration, erosion prevention, pollination) with more indirect 
benefits (i.e. biodiversity conservation, carbon sequestration) can provide an excellent argument 
for the designation and continued management of PAs because, “when all factors are taken into 
account, most natural ecosystems and PAs have a highly positive benefit-to-cost ratio. It is 
therefore important to increase efforts to investigate the full economic value of PAs” (Badola et 
al., 2010, p. 328). Further, cost-benefit analyses of ES would help planners make informed 
decisions regarding the allocation of resources to PA conservation as well as to understand the 
distributional impacts of the benefits, as well as the costs (Badola et al., 2010). Cost-benefit 
analyses would also indicate economically efficient solutions for competing uses of natural 
resources, thereby helping society to make informed choices about trade-offs (Christe, 2006; 
Loomis, 2000; OECD, 2001; Pearce, 2001). 
     Martín-López et al. (2011) used an ES framework and VES to assess the effects of human 
development and management within the Doñana PA in Spain on ESs within the greater (SES). 
They applied an ES framework to the Doñana PA to help ecosystem managers address decision-
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making problems regarding tradeoffs among ESs at the landscape level. Human development, as 
was occurring in the Doñana PA, tends to enhance the supply of production ESs, such as food 
and water, but tends to lead to a decline in regulating ESs, such as erosion control and water 
purification (MEA, 2005). Further, human development leads to a decline in information ESs, 
such as spiritual enrichment and aesthetic experiences (MEA, 2005). Martín-López et al. (2011) 
submit that while the capacity of ecosystems to provide regulating and information services 
undergoes degradation through human development, the demand for these services tends to 
burgeon to support the human development. The trend of increasing access and harvest of 
production ESs through human development, at the cost of regulatory and information ESs is 
due, in part, to a lack of approaches that value the diversity of ESs and fully take them into 
account in environmental decision-making, which causes unintended degradation of ecosystems 
(de Groot et al., 2002; Martín-López et al., 2011). An ES framework and VES represent useful 
tools for quantifying the trade-offs among different management options and improve knowledge 
about the social and political dimensions of ES management, including the management of PAs 
(Hicks, McClanahan, Cinner, & Hills 2009; Anton et al., 2010, Martín-López et al., 2011).  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2.4. WILDERNESS VALUES 
     This section will explore a bit of history regarding the concept of wilderness within US 
society, four wilderness 'themes' that provide an understanding of a sociological definition of 
wilderness, and a typology of wilderness values. The purpose of this material is to inform the 
development of a set of wilderness ESs for testing. Chapter 5 will document that development. 
2.4.1. Evolving Perceptions of Wilderness 
     For much of American history, Americans abhorred wilderness conditions (Cordell, 
Bergstrom & Bowker, 2005). The notion that we should preserve wild areas within a discrete 
federal land system did not start until after World War One (Cordell et al., 2005). While the first 
national park was designated in 1872 and forest reserves were designated in 1891, wilderness did 
not emerge, as a statutorily established fourth land use classification, until 1964 (Cordell et al., 
2005). By contrast, the idea behind the national park system was not to preserve wilderness but 
to preserve our nation’s natural monuments (Cordell et al., 2005). The wilderness idea emerged 
almost as an alternative to the national park system and its motor-based nature tourism (Cordell 
et al., 2005). In a 1921 article for the Journal of Forestry titled "The wilderness and it's place in 
forest recreation policy", Aldo Leopold (1921) argued that not only should the FS preserve land 
for recreation from resource extraction, but should also preserve land from recreational 
development. He envisioned wilderness as “a continuous stretch of country preserved in its 
natural state, open to lawful hunting and fishing, devoid of roads, artificial trails, cottages, or 
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other works of man” (1921, p. 719). Bob Marshall (1930), another early proponent of Wilderness 
offered a similar definition, 
I shall use the word wilderness to denote a region which contains no permanent 
inhabitants, possesses no possibility of conveyance by any mechanical means and 
is sufficiently spacious that a person in crossing it must have the experience of 
sleeping out. The dominant attributes of such an area are: first, that it requires any 
one who exists in it to depend exclusively on his own effort for survival; and 
second, that it preserves as nearly as possible the primitive environment. This 
means that all roads, power transportation and settlements are barred. But trails 
and temporary shelters, which were common long before the advent of the white 
race, are entirely permissible. (p. 141) 
In his article, “The Wilderness as a Minority Right” (1928), written as a response to Manly 
Thompson’s argument that wilderness was for an elite crowd, Bob Marshall said that although 
relatively few Americans would enjoy wilderness, the desire of the majority (auto-tourists) were 
well met, finishing off wilderness would result in the denial of rights to a minority (Cordell et al. 
2005). In 1929, Regulation L-20 came into affect, which mandated that District Rangers identify 
areas with wilderness potential (Cordell et al., 2005). Regulation L-20 also encouraged setting 
aside lands for research, to remain in a natural condition (Cordell et al., 2005). 
     Howard Zahniser was working for the Wilderness Society when he helped craft the bill that 
lead to the Wilderness Act of 1964. Zahniser wanted to make the bill reflect the range of values 
that had been driving the move to establish wilderness designation (Cordell et al., 2005). As 
such, the Wilderness Act of 1964 established contrast as the foundation for the multiple values 
for which wilderness has been preserved (Cordell et al., 2005). The range of human use and 
development of environments in the US goes from paved and densely populated urban areas to to 
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uninhabited primeval forests and deserts (Cordell et al., 2005). For Zahniser, it seemed best for 
society to maintain the diversity and range of environments, along with a diversity and range of 
levels of human use and development (Cordell et al., 2005). Through the Wilderness Act of 1964, 
the U.S. has chosen to preserve some of our least modified environments and landscapes, which 
maintains that contrast within the spectrum of human effected environments (Cordell et al., 
2005). 
    When the bill on which Zahniser had been working passed and became the Wilderness Act of 
1964, it stated that Wilderness areas are to be designated to protect wilderness character, for the 
use and enjoyment of present and future generations. Protecting wilderness character appears to 
be the fundamental directive for managers within the Wilderness Act (Cordell et al., 2005). And 
this directive is tied to the statutory definition of wilderness (Cordell et al., 2005). Wilderness has 
been described elsewhere as a subjective idea in the mind of the beholder, with the passage of the 
Wilderness Act of 1964, statutory Wilderness became a physical place, not just an idea (Cordell 
et al., 2005). 
     With the passage of the Wilderness Act of 1964, there came into statutorily protected 
existence, fifty-four Wilderness areas covering 9.1 million acres (Cordell et al., 2005). As of 
2012, there were 758 Wilderness areas covering 110 million acres (wilderness.net 2012). 
Wilderness covers approximately 4.7% of the US land area, with Alaska making up fifty-five 
percent of the total Wilderness acreage (Cordell et al., 2005). Subtracting Alaska from the 
equation, 2.7% of the US is Wilderness (wilderness.net 2012). The western United States, 
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excluding Alaska, has the highest portion of its lands base designated Wilderness, at 5.8% 
(Cordell et al., 2005). 
     In 1964, the population of the United States is estimated to have been 192 million. As of 
2012, the permanent residence of the US numbered 314 million, it is projected to be 438 million 
by 2050 (US Census Bureau, 2013). Because the land surrounding Wilderness does not 
necessarily have any protection against degradation, significant impacts to designated Wilderness 
due to development of areas surrounding Wilderness is highly possible (Cordell et al., 2005). 
"Not only are the physical and biological characteristics of natural lands altered as human 
activities increase but often their ecological health is diminished as well." (Cordell et al., 2005, p. 
69). 
     Results from the National Survey on Recreation and the Environment concluded that seventy 
percent of Americans sixteen years of age or older favored designating more of the federal lands 
in their own states as wilderness, while just twelve percent were opposed (Cordell, 2004). 
Percentages supporting more designations did not differ significantly between regions of the 
country, nor between urban and rural residents (Cordell, 2004). Three-quarters of Hispanic voters 
favored protecting more Wilderness in their own states, while 7 percent were opposed (Cordell, 
2004). 
    Cordell, Tarrant, and Green (2003), Cordell, et al. (2005), and Dawson and Hendee (2009) 
concluded that cultural perceptions of wilderness have changed through the history of the US, 
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from that of a forbidding landscape during European settlement to a valued cultural, economic, 
social, and environmental resource today. And labeling a place wilderness shapes social 
perceptions of the place, as well as behaviors and attitudes (Cordell et al., 2005). Wilderness 
today is often treated as an icon of nature and naturalness (Dawson & Hendee, 2009). It is 
portrayed in the visual arts as a primitive and natural landscape, with striking physical features 
(Dawson & Hendee, 2009). Cultural perspectives of wilderness now include benefits such as 
tourism, the attractiveness of living in close proximity to protected wilderness, biodiversity 
conservation, clean air and water, and climate modification (Power, 1996a, 1996b; Rudzitis, 
1996; Holmes & Hecox 2004; Green et al., 2005; McNeely, 2007; Patterson, 2007; Dawson & 
Hendee, 2009). Ensuring clean air and water, protecting wildlife habitat and endangered species, 
and providing for future generations have consistently been rated the five most important 
benefits of wilderness by the US citizens (Cordell et al., 2005). And there has been little change 
in the relative importance of wilderness benefits to the citizenry over time (Cordell et al., 2005). 
     Many benefits of Wilderness that society values today fall outside the categories of use 
(recreation, scenic, scientific, historic, education, and conservation) Congress devoted 
Wilderness to in the Wilderness Act of 1964 (Dawson & Hendee, 2009). Today, a goal of many 
organizations and individuals in their support of Wilderness is the preservation of biodiversity 
across ecosystems (Cordell et al., 2005). The National Wilderness Preservation System (NWPS) 
does in fact preserve lands with a variety of natural attributes that may otherwise be lost to 
human uses and development, including biodiversity and rare species habitat (Cordell et al., 
2005). For example, as of 1990, more than half of the Wilderness areas protected one or more 
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species classified as threatened or endangered (Cordell & Reed, 1990). But habitat for threatened 
or endangered species is only one of the natural attributes related to biological diversity that may 
be protected by designation as wilderness (Cordell et al., 2005). Typically, biological diversity is 
thought of as the diversity and balance of genes, species, and other elements making up an 
ecosystem (Sarker, 1999). Noss (1990) said that very large Wilderness areas can potentially 
support broad scale level biodiversity that is 'full-spectrum'. He pointed out that only two percent 
of the 261 Bailey-Kuchler ecosystem types in the United States and Puerto Rico are represented 
in Wilderness areas of one million acres or more, and all of these are in Alaska. Only nineteen 
percent of all these ecosystem types are represented in units of at least 100,000 hectares. Noss 
(1990) hypothesizes that, depending on the ecosystem type, areas of this size may be needed to 
protect the full spectrum of diversity. 
     Cordell et al. (2005) suggest that it may not be necessary to view diversity as a large area 
phenomenon; one may also take the perspective that diversity can pertain to the representation of 
natural ecosystems at any scale. While this may not account for some important species or 
ecological functions associated with large scale representations, it may provide an understanding 
of to what degree the diversity of ecosystems have been retained. Taking this approach, Cordell 
et al. (2005) have found that, while the diversity of ecosystem types represented within the 
NWPS is highly varied, it still does not represent the full spectrum of ecosystem types once 
found in the US, regardless of scale (Cordell et al. 2005). 
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     Perspectives regarding wilderness in the US have evolved through time, from wilderness as a 
foreboding landscape, to wilderness as a place that provides sanctioned contrast to areas with 
greater levels of human use development, providing important recreational, scenic, scientific, 
educational, historic,and conservation values, to a place that provides important economic, 
social, and ecological value to society, including tourism and amenities migration benefits, 
personal and social wellbeing benefits, and biodiversity and endangered species habitat benefits. 
The next section will adopt the wilderness themes presented by Dawson and Hendee (2009) in 
order to describe how the perspectives of wilderness in the US have evolved, culminating in 
these four distinct themes, which, taken together, can provide an understanding of how society 
defines wilderness. 
2.4.2. A Statutory Definition of Wilderness and a Sociological Definition of Wilderness 
based on Four Wilderness Themes 
     Wilderness is a social and political phenomenon largely of twentieth-century North America, 
but in the US at least, wilderness can be defined as two discrete qualities of land, there is 
statutory wilderness and sociological wilderness (Cordell et al., 2005). The statutory definition of 
wilderness can be found in the Wilderness Act of 1964, “A wilderness, in contrast with those 
areas where man and his own works dominate the landscape, is hereby recognized as an area 
where the earth and its community of life are untrammeled by man, where man himself is a 
visitor who does not remain”. Deriving a universally accepted definition of sociological 
wilderness seems unlikely because perceptions of wilderness seem to vary so widely (Dawson & 
Hendee, 2009). Although wilderness may mean something different to each person, Dawson and 
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Hendee (2009) found that four central themes have consistently emerged. These themes can be 
useful here for organizing wilderness values, and combined with the changing perceptions of the 
wilderness idea presented in the previous section, these themes seems useful for conceptualizing 
sociological wilderness. 
     The four themes presented by Dawson & Hendee (2009) include the experiential theme or the 
direct value of the wilderness experience, the theme of wilderness as a scientific resource and 
environmental baseline, the theme of wilderness as a symbolic and spiritual place, and the theme 
of wilderness as a commodity or place that generates direct and indirect economic benefits 
(Dawson & Hendee, 2009). 
2.4.2.1. Experiential Theme 
     Probably the most popular direct-use of wilderness is for recreation. As stated earlier, the 
Wilderness Act of 1964 suggests that wilderness exists in contrast to other land uses. To an 
increasingly urban population, wilderness in the US provides a stark contrast to the urban way of 
life. But this contrast must have also existed in 1964, when the idea of wilderness as a land 
contrasting with other land uses passed through Congress. The idea of wilderness as someplace 
different from where we spend our daily lives goes back well before 1964. Wilderness can 
support unique recreational opportunities and therapeutic, scientific, educational, scenic, 
historical, and cultural experiences (Applet, 1999; Hammond, 1985; Morton, 1999; Oelschlaeger, 
1991; Rolston, 1985; Cordell, 2005). 
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     Aldo Leopold, in the early 1920’s, argued especially hard for wilderness designation to 
protect a particular kind of recreation, the pack trip. Unless large tracts of land could be 
protected, the day would come “when a pack train must wind its way up a graveled highway and 
turn its bell-mare out into the pasture of a summer hotel. When that day comes, the pack train 
will be dead, the diamond hitch will be merely rope, and Kit Carson and Jim Bridger will be 
names in the history lesson” (Leopold, 1925, p. 403). Today, the experiential theme of wilderness 
includes personal growth and healing (Dawson & Hendee, 2009). Wilderness experience 
programs makes use of wilderness’ natural environment, away from daily social pressures and 
excessive human stimuli, to help clients confront their true and deeper selves, identify their 
values and priorities, and recover a sense of wholeness (Dawson & Hendee, 2009). The 
philosophy of these programs is partially based in the ‘primal hypothesis’, whereby the 
experience of wilderness, naturalness, and solitude yield important benefits to humans, including 
desirable personal qualities, group skills and cohesion, and spiritual development (White & 
Hendee, 2000). These programs are a modern extension of one of the central beliefs of the 
founders of our wilderness system, that the character building values of the wilderness 
experience are vital to our society (Dawson & Hendee, 2009). 
     John Muir found the essence of he wilderness experience to be freedom, solitude, and the 
beauty of the mountains (Dawson & Hendee, 2009). These qualities, he felt, could satisfy 
fundamental human needs; for Muir, the wilderness experience was a spiritual one, the forests 
were temples and the trees sang psalms (Dawson & Hendee, 2009). Bob Marshall found wild 
scenery to be similar to great works of art, he wrote “Wilderness furnishes perhaps the best 
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opportunity for pure aesthetic rapture” (Marshall, 1930, p. 145). Kellert and Wilson’s have 
proposed the 'primal hypothesis' mentioned earlier, whereby human development through the 
ages has resulted in a “human dependence on nature that extends far beyond the simple issue of 
material and physical sustenance to encompass as well the human craving for aesthetic, 
intellectual, cognitive, and even spiritual meaning and satisfaction” (Kellert & Wilson, 1993, 20). 
Wilderness, with its high degree of naturalness, can help satisfy this kind of non-material human 
craving. 
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     Bob Marshall believed the restorative powers of wilderness could help prevent moral 
deterioration (Dawson & Hendee, 2009). Arthur Carhart felt that recreation use ranked highest 
among all possible uses of forested lands, because of its moral benefits (Dawson & Hendee, 
2009). “The individual with any soul cannot live long in the presence of towering mountains or 
sweeping plains without getting a little of the high moral standard of Nature infused into his 
being“ (Carhart, 1920, p. 268). Carhart’s supervisor, Carl J. Stahl said that, 
an appreciation of nature, a stimulation of vigor of the mind and body, and the contentment of 
the soul contributed by association with the forests, go far toward making a useful and contented 
citizenry. If the American population can be made to feel contented and its effort directed to 
useful channels, enlistment in the Red [communist] organization of this critical period of unrest 
can be averted. I can conceive of no more useful purpose the forests can be made to serve. (1921 
p. 529) 
     For Muir, Marshall, Leopold, Carhart and Stahl, wilderness provided opportunities for 
experiences that lie in contrast with the experience of daily life in human affected environments. 
This contrast puts us in touch with the environmental context in which the human species, and 
the human society, largely evolved. These types of wilderness experiences provide a range of 
personal and social benefits. 
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2.4.2.2. Scientific Theme 
     Wilderness areas are valuable scientific assets, as natural baselines, as laboratories for the 
study of natural processes, as gene pools maintaining and displaying the diversity of nature and 
supplying a genetic reservoir, and as refuges for certain flora and fauna that cannot survive 
outside wilderness conditions (Dawson & Hendee, 2009). Wilderness offers an important 
opportunity for the scientific study of ecosystems as they have evolved, with less human 
influence (Dawson & Hendee, 2009). Wilderness gene pools may hold answers to questions yet 
unasked. Once these pools are lost, they may be impossible to replicate (Dawson & Hendee, 
2009). Similarly, it is important to retain species whose chemical and biological makeup might 
be useful in the future, for example, as the sources of important drugs (Dawson & Hendee, 
2009). According to Wilson (1984, p. 15), these kinds of “natural products have been called the 
sleeping giants of the pharmaceutical industry”. Wilderness also provides an important lab for 
scientists concerned with human behavior. One of the practical goals of wilderness user studies is 
to gain insight into the economic and social benefits of the wilderness experience and how 
maintaining or enhancing wilderness naturalness and solitude through management can provide 
or increase those benefits (White & Hendee, 2000). 
     The scientific concept of biodiversity is another value that wilderness can provide. As Aldo 
Leopold once noted, the first principle of intelligent tinkering is to save all the parts, ecologically 
speaking by designating sufficiently large and ecologically representative wilderness areas, 
society could ‘save all the parts’ (Dawson & Hendee, 2009). The Wilderness Act of 1964 did not 
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explicitly specify biological diversity or ecological integrity criteria as part of the wilderness 
designation process, and some important ecological systems are under represented or not 
included in the current National Wilderness Preservation System (NWPS) (Dawson & Hendee, 
2009). Yet, the USFS’s second Roadless Area Review and Evaluation (RARE II) from 1977 to 
1979 specified that the nation’s ecosystems, landforms, and wilderness wildlife should be 
important criteria for identifying candidate areas for wilderness designation (Dawson & Hendee, 
2009). Of the nation’s 261 ecotypes, only 157 were included in the NWPS by the late 1980’s 
(Davis, 1989). In 2005, Cordell et al. reported that nine of the fifty two categories in Bailey’s 
Province-level Ecosystem classification were not represented somewhere in the NWPS; 
however, they observed that some of those categories were only represented in a few NWPS 
areas or the areas were small in size. While the Forest Service has included biodiversity as a 
criteria for wilderness candidacy under RARE II, and more of the diversity of ecosystems have 
been protected as wilderness since the passage of the Wilderness Act of 1964, many ecosystem 
types are not represented or are under represented within the NWPS (Cordell et al., 2005). 
    Dawson and Hendee (2009) state that the ecological value of wilderness areas includes 
preservation of healthy ecosystems and biodiversity. Wilderness can produce and support a suite 
services of ecological value including animal and plant habitat and regional and even global 
chemical cycles, such as hydrologic, carbon, and oxygen cycles (Morton, 1999; Noss, 1996; 
Rolston, 1985). Cordell et al. (2005) define ecological value of wilderness as,  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The level of benefits that the space, water, minerals, biota, and all other factors 
that make up natural ecosystems provide to support native life forms. Ecosystems 
contribute their greatest ecological value when they are in their most natural state. 
Native life support is the ecological value of wilderness. (p. 206) 
    Cole (2000) stated that ecological value is directly and positively correlated with the degree of 
naturalness of the ecosystem in question. By devising a set of measurements for naturalness, one 
may measure the ecological value, by proxy (Cordell et al., 2005). This may help demonstrate 
whether Wilderness has greater ecological value than other land designations (Cordell et al., 
2005). 
    Biodiversity essentially defines naturalness and most ecologists see naturalness as the ultimate 
goal of managing wilderness (Cordell et al., 2005). Wilderness should be the most natural of all 
land designation classifications within the U.S. and the most bio-diverse, when compared to 
similar ecosystems under different land designations (Cordell et al., 2005). Other measures of 
naturalness and diversity may include the degree of forest fragmentation, the degree of natural 
land cover, distance from roads, and ecosystem representation (Cordell et al., 2005). 
    Boyce and Haney (1999) stated that “wilderness might be expected to be sufficiently large or 
otherwise configured so as to contain all ecosystem structure, community types, or species 
representative of a bioregion” (p. 2). Although many ecosystems have been altered by human 
land conversion, preserving representatives of the remaining diversity of ecosystems, as well as 
biodiversity within those ecosystems, is a primary goal of wilderness protection (Cordell et al., 
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2005). Noss (1990) said that wilderness designation might be the only opportunity to maintain 
the ecological gradients and mosaics that constitute native biodiversity at the landscape level. 
     The scientific theme from Dawson & Hendee (2009) houses the value of wilderness as a 
scientific baseline or control. Again this gets to the idea of wilderness as a contrasting land 
classification to the more human affected landscapes. Because wilderness is thought to support 
high quality native species habitat, wilderness can act as a storehouse of potentially valuable 
genetic information. Wilderness is thought to have a high degree of naturalness, as compared to 
other land classifications. This is thought to support greater diversity. Greater naturalness and 
diversity provides a suite a ecological benefits, including nutrient, chemical and hydrologic 
cycling, and species habitat. Greater diversity is thought to support greater ecological health, 
meaning that the integrity, resistance, and resilience of wilderness ecosystems may be greater 
than that of ecologically similar non-wilderness systems. 
2.4.2.3. Symbolic & Spiritual Theme 
     The existence of wilderness reflects socially sanctioned restraint of human use and 
development of the land (Dawson & Hendee, 2009). As such, the act of restraint, and wilderness, 
can be an important symbol to one's national, cultural, and personal identity. In 1962, the 
Outdoor Recreation Resources Review Commission (ORRRC) called on Wallace Stegner, head 
of the Creative Writing Center at Stanford University, to comment on the significance of 
wilderness as “an intangible which has altered the American consciousness” (Outdoor Recreation 
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Resource Review Commission 1962, 34). Stegner’s reply argued for the maintenance of 
wilderness for the sake of survival, 
Something will have gone out of us as a people if we ever let the remaining 
wilderness be destroyed; if we permit the last virgin forests to be turned into 
comic books and plastic cigarette cases: if we drive the few remaining members 
of the wild species into zoos or to extinction; if we pollute the last clear air and 
dirty the last clean streams and push our paved roads through the last of the 
silence, so that never again will Americans be free in their own country from the 
noise, the exhausts, the stinks of human automotive waste (ORRRC 1962, p. 34). 
Wilderness is needed, Stegner concluded, because it is “a means of reassuring ourselves of our 
sanity as creatures, a part of the geography of hope” (ORRRC 1962, 34). Whether a citizen views 
wilderness as a symbol of this nation's frontier past, as a symbol of our collective self-restraint, 
as biological symbols of our ecological history, or as a symbol of one's own wilderness prowess, 
wilderness is of symbolic value. 
     Sigrid Olson, in a series of books published over two decades, described wilderness as a 
source of inspiration, insight, and personal peace (Dawson & Hendee, 2009). The spiritual 
benefits of wilderness is defined in other writings as a deep sense of connection to all things, to a 
higher power, and to nature. It is described as feeling of oneness, a ‘connection to other’ as 
opposed to ‘connection to self’ (McDonald & Schreyer, 1991; White & Hendee, 2000; 
McDonald, 2003).  
     Without even going there, just knowing that one's society has sanctioned the protection of 
wilderness, and that these areas can stand as enduring symbols of our collective past and of our 
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continued appreciation of the natural world, just knowing that can provide individuals with a 
sense of wellbeing. 
2.4.2.4. Economic Theme 
     Wilderness provides valuable ecological services and direct and indirect income from 
recreation and nature-based tourism, and thus economic benefits for economies (Cordell et al., 
2005). The diversity of economic values of wilderness is a growing social and political force 
used in protecting and managing wilderness (Dawson & Hendee, 2009). Economic analysis of 
wilderness benefits is evolving as new approaches are applied and better information becomes 
available (Holmes & Hecox, 2004; Patterson, 2007). Morton (1999) identify seven categories of 
economic benefits that can be used to define the TEV of wilderness: on-site recreation, 
community, scientific, off-site, biodiversity conservation, ecological service, and passive use 
benefits . Cordell et al. (2005) partition monetary measures of the benefits of wilderness into 7
consumer expenditures and consumer surplus. That is, the surplus of benefits that consumer's 
gain, in excess of their expenditures. 
 These categories provided by Morton (1999), which Dawson and Hendee (2009) house within the economic 7
theme, seem to overlap with the other three wilderness themes (experiential, scientific, symbolic & spiritual). What 
Dawson and Hendee (2009) seem to imply by having a separate theme for economic value is that the values housed 
in the other themes cannot be understood in economic terms. This same distinction, of economics as a separate 
category for the other benefits of wilderness, is shared in the typology of wilderness values presented by Cordell et 
al. (2005), which is discussed in the next subsection of this chapter. According to the model of ecosystem service 
production and information 'flow' to the decision space presented in Figure 2.1, each ecosystem service can have 
economic, social and ecological value, that is, economic value is not a distinguishing feature of an ES. This study 
has adopted a typology of ecosystem services that classifies benefits based on the function categories (regulatory, 
production, habitat, and information functions). Each ecosystem services within each category can potentially have 
economic, social, and ecological value, in accordance with the model in Figure 2.1. This seems to be a 
distinguishing feature of this studies typology of wilderness ecosystem services emerging within this chapter.
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     While public opinion surveys consistently report that the majority of the public supports 
setting aside wilderness areas for present and future generations, most of these people will not set 
foot in a wilderness (Cordell et al., 2003; Cordell et al., 2005). They can (and most likely do) 
hold indirect use, non-use and option values for wilderness and those values can be measured in 
economic terms (Dawson & Hendee, 2009). Within the ES framework, where ES production 
should be sustainable, many potentially sustainable ESs, such as the use of fiber or the harvesting 
of products for ornamental use, would violate Wilderness regulations. The value of these services 
may still exist, but wilderness regulations relegate them to option values. Cordell et al. (2005) 
state that the net economic value of all recreation trips (direct-use) to the NWPS is estimated to 
be $465.1 million, annually. That equates to $4.39 per acre for all trips annually. Cordell et al. 
(2005) estimate the value of indirect-use and non-use benefits generated by the NWPS to be $3.7 
billion, or $34.50 per acre, annually. Therefore, there is an eight-to-one ratio of indirect-use to 
direct-use value for the NWPS. Cordell et al. (2005) say that this proportion is further supported 
by qualitative research (Cordell et al. 2005). 
     Loomis and Richardson (2001) identified eight categories of wilderness benefits (on-site and 
off-site) and estimated their dollar values where possible. The sum of the per acre values 
generated annually by the NWPS was $62, any additions to the NWPS would likely be less 
valuable at the margin (Cordell et al., 2005). Ecological services was the most valuable category 
of wilderness benefits, contributing $23/acre or $2.4 billion annually. Loomis and Richardson 
estimated the other seven categories produced between $3 and $4 billion in total benefits 
annually. 
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    Russell et al. (1998) analyzed the economic benefits of a seven-day wilderness experience 
program for at-risk youth in the Federal Job Corps. They concluded that social benefits exceeded 
costs based on the reduced early terminations of participants and their subsequently enhanced 
employability. There was also a reduced social costs of welfare, criminal behavior, and drug and 
alcohol abuse that are typical of early dropouts (Dawson & Hendee, 2000). 
     When Phillips et al. (2008) estimated the TEV of national forest wildlands in Alaska, they 
concluded that, according to their valuation procedures, which they describe as partial, 
reasonable and conservative, Alaska’s national forest wildlands supply between $2.6 billion and 
$2.9 billion in economic benefits and impacts annually. Most of the value inherent to these 
wildlands are associated with onsite use . These economic benefits and impacts were estimated 8
to be sixty-six times greater than the potential value of the wildlands for commodity production . 9
     Cordell et al. (2005) present two arguments regarding the effects of Wilderness on local 
economies. The first suggests that Wilderness designation prohibits the ongoing expansion of an 
area's economic base by restricting the use of natural resources that are central to local 
 This finding from Phillips et al. (2008) seems to contrast with the 8-to-1 ratio of indirect use and non-use compared 8
to direct-use value estimated by Cordell et al. (2005). 
 The findings of Phillips et al. (2008) lends credence to the argument that, if landscapes had a high degree of 9
wildness by the time of designation, they may have already been passed over for commodity production, either 
because the standing value of the natural resources were low, such as one would expect in a ‘rock and ice’ or a 
relatively low primary production system, or access to the natural resources was too costly, that is, road access and 
road building were costly. Certainly, human development and use continues outside of wilderness, so these 
restrictions to commodity production could have changed. But the findings of Phillips et al. (2008), suggests that 
non-extractive, on-site use is of much greater value to society than commodity production, at least for Alaskan 
wildlands.
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economies and basic industries. Thus, Wilderness designation impoverishes the local area and 
constrains it's economic development. Wilderness designation primarily provides free 
recreational opportunities to a relative minority among recreationists, therefore, wilderness, as a 
class of land use, can only make the population collectively poorer (Power, 1996a). The other 
economic argument states that local economies with designated wilderness near them have a 
comparative advantage over other local economies that are not near designated wilderness. The 
distinct advantages of ‘Wilderness economies’ over similar economies without designated 
wilderness are their ability to keep pace with the general trends of the U.S. economy and provide 
residents with higher quality of life (Cordell et al., 2005). Wilderness supplies amenities such as 
clean air, clean water, and untrammeled open spaces; these amenities draw people and service-
sector jobs, thus fueling economic growth (Cordell et al., 2005). Counties near or with 
wilderness grew in population at a faster pace than metropolitan counties or non-metro counties 
without wilderness from 1969 to 2000 (Cordell et al., 2005). Western rural counties with higher 
percentages of their land area designated as wilderness also grew faster (population-wise) than 
rural counties without wilderness. (Lorah, 2000). "Economies near wilderness are growing faster 
in several dimensions and they transition away from raw materials and primary production 
sooner than other counties without wilderness” (Cordell et al. 2005, p.192). Amenity migration 
may explain part of the greater growth in wilderness counties, whereby people and businesses 
relocate to an area for the environmental amenities it provides (Cordell et al., 2005). 
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     Which of the above economic arguments better represents the real effect of Wilderness on 
local economies has yet to be resolved (Cordell et al., 2005). But it seems likely that both effects 
can be true, and these effects are not necessarily mutually exclusive. 
Ultimately, what limits contribution of Wilderness to economic growth and 
development is relatively low levels of visitation, especially by nonlocal visitors. 
For Forest Service wilderness, the current estimated number of recreation visits is 
about 12.7 million. Slightly more than half of the total visits to wilderness comes 
from people who live within 35 miles (Cordell et al. 2005, p. 187). 
Power (1996b) urged policy makers to not fall into the trap of predicting what is ahead for local 
economies based on what is in the rear view mirror. Just because commodity production has 
dominated rural industry in the past doesn’t mean it will dominate in the future. Instead, look at 
overall trends that suggest we are moving away from that type of economy (Power, 1996b). The 
question should be, what role, if any, does Wilderness have in transitioning these economies 
from a commodity producing economy to a new economy (Power, 1996b)? 
     Information about the economic contributions of wilderness to local, regional, and national 
economies is far from complete, as is the information about the economic effect of wilderness 
designation, especially on local economies. Based on the work of Cordell et al. (2005), it appears 
that wilderness produces eight times the indirect-use and non-use values than direct-use values. 
And the work of Loomis and Richardson (2001) showed that, of the eight categories of 
wilderness benefits measured, ecological services was the most valuable, producing about a third 
of the total value generated annually. Russell et al. (1998) found that direct use of wilderness for 
experiential purposes can return economic value to society in the form of a more productive, less 
costly citizenry. But when comparing the economic effects of designated wilderness to similar, 
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undesignated landscapes, according to Dawson and Hendee (2009), two, somewhat opposing 
theories have surfaced, which one is more correct has yet to be determined. With the application 
of advanced non-market valuation techniques to Wilderness values, managers and society could 
have a clearer picture of the economic contributions of wilderness.  
2.4.3. A Typology of Wilderness Values 
     Cordell et al. (2005) present a typology of wilderness values with four categories: social, 
economic, ecological and ethical. These value categories can be thought of as forming the finest 
branches of the typological tree. Each of the four value categories can be linked to specific types 
of value measures or indicators. These measures or indicators originate from different scientific 
disciplines, each of which has developed its own sets of theories and scientific methods. 
     The social value category includes an array of anthropocentric values and the impacts of 
Wilderness on individuals and communities, not measured in dollar terms. Psychologists, 
sociologists, and anthropologists have developed social concepts of use and non-use values and 
quantitative and qualitative ways of accounting for these social values. The economic category 
includes an array of anthropocentric values that can be measured in dollar terms, using economic 
concepts of use and non-use values and economic valuation techniques including revealed and 
stated preference. The ecological value category includes biophysical concepts of value and 
measures the health and biodiversity of the wilderness ecosystems in question. Ecologists and 
other biological scientists include human life support indicators and animal and plants life 
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support indicators as measures of ecological value. The ethical category contains values and 
impacts related to fairness, justness and goodness. Philosophers, sociologists, political scientists, 
etc. included both instrumental values and intrinsic values within their assessments of this value 
category. 
     According to Cordell et al. (2005) the wilderness value categories are not necessarily 
mutually exclusive. Cordell et al. (2005) provide the following example, 
Consider the concept of existence value. Existence value for, say an endangered 
bird species may be broadly defined as the value ascribed so its continued 
existence whether or not people are able to see, photograph, or otherwise directly 
interact with it. The existence value of the bird species, as defined broadly here, 
could be taken into account under each of the four value accounts. Under the 
social account, the bird’s continued existence may provide specific psychological 
or sociological values to particular individuals or cultures that cannot be 
quantified in monetary terms. Under the economic account, existence value of the 
bird species is a specific type of passive use value and could be defined in 
monetary terms to reflect the value an individual places on continued existence of 
the bird beyond economic values associated with active use in the present or 
future. Under the ecological account, continued existence of the bird may be an 
important indicator of overall ecosystem health and biodiversity needed to support 
both human and nonhuman life. Under the ethical account, continued existence of 
the bird would have both instrumental and intrinsic values. Intrinsic values of the 
bird include values of the bird beyond human active or passive use. That is, 
philosophically, the intrinsic value of the bird is the value that exists even in the 
absence of people (p. 53). 
     The various 'attributes' of Wilderness form the tree’s trunk. Wilderness attributes are 
objectively measurable and include: geographic area, location, topography, geologic 
composition, hydrologic composition, climate, atmosphere, fauna, and flora. "One of the first 
steps towards assessing Wilderness values is to inventory the attributes of wilderness" (Cordell et 
al., 2005, p. 50). Attributes support functions of the wilderness (the main branches of the tree), 
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including the preservation of natural and wild places, provision of recreation and experiential 
settings, and preservation of ecological health and biodiversity (Cordell et al., 2005). Aplet, 
Thomson, and Wilbert (1999) explained that for the function 'wildness', the degree of wildness in 
a place is a function of naturalness and freedom from control. The unique function or 
fundamental purpose of Wilderness, as recognized by most authors, is that Wilderness preserves 
high levels of both naturalness and freedom from human interference and control (Aplet et al.,
1999; Hammond, 1985; Cordell, 2005). 
     At first glance, with the shared categories of economic, social and ecological values, it would 
seem that the value categories presented in the typology of Cordell et al. (2005) are similar to the 
value categories presented in Figure 2.1. But the social value category in Figure 2.1 includes the 
same cultural perceptions of justness, fairness, and goodness as the ethical value category within 
the typology from Cordell et al. (2005). Also, Figure 2.1 does not include intrinsic values, 
because the value categories in Figure 2.1 represent the total range of values that humans have 
for an ESs, value for ecosystem functions that exists in the absence of human valuation is not 
considered. Also, Figure 2.1 places the value for the "impact" a good or service has on an 
individual or community squarely within the socio-economic value category, even if economic 
valuation techniques are not currently available for measuring a particular impact on an 
individual or community. These differences between value categories, and the differences in the 
use of the term 'function' in typologies presented by Cordell et al. (2005) and de Groot et al. 
(2002) seemed to only muddy the waters, providing less clarity for understanding wilderness 
ESs. Therefore, the typology presented by Cordell et al. (2005) was not retained for use in is 
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study. Instead, the categories of wilderness use, presented in the Wilderness Act of 1964, were 
retained to help develop a list of wilderness ESs. Those categories include recreation, scenic, 
scientific, historic, education and conservation use. A seventh category was included for values 
that fall outside the categories of use explicit within the Act. The application of these wilderness 
use categories in the development of a set of wilderness ESs is presented in Chapter 5. 
     The literature of ecosystem services was explored in this chapter to establish a definition and 
model useful for understanding what ESs are, how information about ESs can be used to help 
build awareness for the benefits ecosystems provide, and how that information can support 
decision-making regarding the management of natural resources. A typology of ESs was adopted 
to provide a more detailed understanding of ESs. That typology was useful in the development of 
a list of wilderness ESs. The development of that list is presented in Chapter 5. Literature 
regarding the application of the ES framework to management issues of international protected 
areas was used as a proxy for understanding how an ES framework could be applied to 
Wilderness, and what information that application may reveal. Literature regarding development 
of the wilderness concept within the US, the statutory and sociological definition of wilderness, 
and literature regarding wilderness values was explored to develop an understanding of the 
evolving perspectives within society of the value of wilderness. Like the literature of ESs, this 
information will be applied in Chapter 5, in the development of a list of wilderness ESs.  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Chapter 3 - The Ecology, Use, and Socio-economic Conditions of the Study Area 
     This chapter documents the ecology, use and socio-economic conditions of the FC-RONRW 
in central Idaho, and the surrounding economies. This information is important for understanding 
how society benefits from the FC-RONRW, for understanding who the local stakeholders are that 
benefit from these ES, and for understanding what ESs the FC-RONRW produces. This 
information was used in the construction of the wilderness ESs for testing by stakeholders, and 
will be important for interpreting how the FC-RONRW benefits stakeholders. 
3.1. INTRODUCTION TO THE FC-RONRW AND THE SALMON RIVER CORRIDOR 
     The Frank Church - River of No Return Wilderness (FC-RONRW) was designated by way of 
the Central Idaho Wilderness Act of 1980 (CIWA). This is the second largest designated 
wilderness in the National Wilderness Preservation System (NWPS) of the contiguous forty-
eight states (Wilderness.net, 2012). At 2,366,827 acres, the FC-RONRW is about two-thirds the 
size of the State of Connecticut. It is primarily managed by the Department of Agriculture 
(USDA) Forest Service (FS), with an additional area managed by the Department of Interior 
(DOI) Bureau of Land Management (BLM) (Wilderness.net, 2012). There are inholdings 
primarily along the major river corridors that are owned and operated privately. The University 
of Idaho has a research station within the Wilderness, and Idaho Fish and Game owns and 
manages lands, also along the river corridors. 
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     The Salmon River begins upstream of the FC-RONRW, running through the town of Salmon, 
Idaho before entering the Wilderness and becoming a Wild and Scenic River (USDA Forest 
Service, 1994). Along it’s canyon route through the wilderness, coined the ‘Salmon Breaks’, the 
Salmon River is joined by the Middle Fork of the Salmon River, also a designated Wild and 
Scenic River (USDA Forest Service, 2003a). Both the Middle Fork and the Main Salmon rivers 
are popular whitewater rivers, requiring a lotteried permit during the main boating season. The 
main Salmon River is also used by jetboats under a separate permitting system. The canyon of 
the main Salmon River has a depth that surpasses most of the world’s deepest canyons (including 
the Grand Canyon on the Colorado River) and it is this very depth that gave it the moniker 
“River of No Return” (Wilderness.net, 2012). Unlike the sheer walls of the Grand Canyon, the 
land rising above both the main Salmon River and the Middle Fork canyons rises steeply as 
wooded ridges, eroded bluffs and topping out as rounded ridges or rocky crags. The Bighorn 
Crags form a series of jagged summits, topping out at 10,340 feet on top of Twin Peaks, on the 
southeast boundary of the FC-RONRW (Wilderness.net, 2012). Surrounding these crags is a 
series of fourteen subalpine lakes (Wilderness.net, 2012). Most of the uplands of the FC-
RONRW is part of the Salmon River Mountain Range and is characterized by long ridges. Off of 
those ridges, the landscape drops quite steeply towards the valley bottoms (Wilderness.net, 
2012). There are approximately 2,600 miles of trail in the FC-RONRW, providing access to this 
broad and complicated terrain. Despite these miles of trails, 1.5 million acres remains trail free 
(Wilderness.net, 2012). There are several airstrips in the Wilderness, allowing small planes 
access to the area. 
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3.2. CLIMATE 
     The climate of the FC-RONRW is characterized by a moist, Pacific influenced wintertime 
regime and a dry summer regime. Annual average precipitation ranges from fifteen inches at the 
bottom of the Salmon River canyon along the eastern and southern Wilderness boundary to sixty 
inches or more along the western mountain area (Finklin, 1988). Elevations above five-thousand 
feet receive over fifty percent of precipitation as snow. In the lower eastern canyons, higher 
western canyons and the western mountain areas, yearly average maximum snow depths are 
fifteen, fifty and one-hundred inches, respectively (Finklin, 1988). Those annual maximums are 
typically reached in January, February-March and March-April, respectively. Average cloudiness 
is at a minimum in July-August and at a maximum in December-January, corresponding with the 
minimums and maximums in precipitation (Finklin, 1988). The main season for thunderstorms 
that produce lightning strikes extends from May to September yet peaks in June, July and August 
(Finklin, 1988). 
     Temperatures are typically lowest in January and highest in July. Table 3.1 shows that January 
maximum temperatures are between thirty and thirty-five degrees, at both lower and higher 
canyons and valleys, indicating the presence of daytime temperature inversions in the lower 
canyons (Finklin, 1988). July and August temperatures show a decrease of four degrees 
fahrenheit per thousand feet of elevation gain (Finklin, 1988). In higher elevations, the season 
between killing frosts (the occurrence of twenty-eight degrees fahrenheit) is almost non-existent. 
Elevations around five-thousand feet may have one-hundred frost free days, while lower 
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elevations have between one-hundred and forty and one-hundred and eighty days (Finklin, 
1988). 
Table 3.1. Temperatures of the study area. 
From Finklin, 1988. 
     Relative humidity cycles diurnally, being highest towards dawn and lowest around mid-
afternoon. Relative humidity also varies inversely with temperature, being highest in December 
and January and lowest in July and August (on average, seventy-two percent and twenty-five 
percent respectively in the afternoon) (Finklin, 1988). Winds generally flow from the west or 
southwest throughout the year, with variations caused by local canyon topography (Finklin, 
1988). Diurnal shifts in the wind due to differential heating and cooling is also common. 
Atmospheric wind speeds are generally highest in the winter and lowest in the summer (Finklin, 
1988). 
3.3. GEOLOGY 
     The Idaho Batholith intruded into what is now central Idaho approximately 80 to 100 million 
years ago (USDA Forest Service, 2003a). The Idaho Batholith Province includes much older 
rocks that were intruded by the batholith, younger intrusive rocks, and much more recent 
January averages July averages Annual means January mean max July mean max
Lower canyons 
& valleys
25℉ 70℉ 47℉ 32℉ 85℉
Higher canyons 
& valleys
20℉ 60℉ 39℉ 32℉ 80℉
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erosional deposits (USDA Forest Service, 2003a). The older rocks consist of quartzite’s of the 
Yellowjacket Formation and their metamorphosed equivalents. These rocks are approximately 
1.5 million years old (USDA Forest Service, 2003a). The younger intrusive rocks consist 
primarily of the Casto pluton granite and associated dikes and surface volcanic flows (USDA 
Forest Service, 2003a). These rocks are approximately 50 million years old. Recent geologic 
features include stream terraces and rock falls from various time periods (USDA Forest Service, 
2003a). In describing the Middle Fork of the Salmon River, the Forest Service states, “As can be 
imagined from the foregoing, a trip through this canyon is truly a rare “trip through time”—1.5 
million years ago to the present. In addition, due to the excellent rock exposures in the arid 
canyon, many geologic features and processes are exposed throughout the system. Examples 
include joint formation, downcutting, terrace formation, and the geologic nature of the canyon’s 
famous rapids” (USDA Forest Service, 2003a, p. F-4). Volcanics cap rather extensive areas in the 
west-central portion of the Wilderness (USDA Forest Service, 2003b). Portions of the Big Creek 
area are classified broadly as quartzitic, which is the least represented geologic group in the 
Wilderness (USDA Forest Service, 2003b). Soils over much of the study area developed from 
granitic parent materials and include the quartz monzonites of the Idaho Batholith, the related 
gneissic rocks bordering the Batholith, and the true granitics of a younger geologic age (USDA 
Forest Service, 2003b) . 10
 Stakeholders that participated in this study provided addition information regarding the soils of the FC-RONRW. 10
They said that the soils produced by the Idaho Batholith, combined with the steep, canyon terrain of the FC-
RONRW result in low productivity, highly erodible soils. Another stakeholder said that, because of the untilled and 
unroaded nature of the FC-RONRW, there is likely some remnant volcanic soils that are amongst the most 
productive soils in Idaho. But when this volcanic soil is exposed, it erodes quite quickly, making it now rare within 
developed parts of the state.
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3.4. VEGETATION 
     Terrain, climate and low to moderately productive soils result in relatively low vegetation 
production and limited potential for livestock grazing, but vegetation within the wilderness is 
essentially in a natural condition, except where fires have been repeatedly suppressed (USDA 
Forest Service, 2003b). 
     Dominant forest cover includes whitebark pine (Pinus albicaulis) and subalpine fir (Abies 
lasiocarpa) at higher elevations, lodgepole pine (Pinus contorta), grand fir (Abies grandis) and 
Engelmann spruce (Picea engelmannii) at mid-range elevations and Douglas-fir (Pseudotsuga 
menziesii) and ponderosa pine (Pinus ponderosa) at lower elevations. Sagebrush (Artemsia sp.), 
grasses and shrubs dominate the lowest elevations above valley bottoms, and higher on south 
facing slopes (Finklin, 1988, Thurow, 2000). Riparian vegetation includes alder (Alnus sp.), 
aspen (Populus tremuloides), water birch (Betula occidentalis), cottonwood (Populus 
balsamifera) and willow (Salix sp.) (Thurow, 2000). 
     The FC-RONRW Management Plan (2003b) states that there are no Threatened and 
Endangered (T&E) plant species known to exist in the FC-RONRW, although it is likely that the 
following candidates for T&E listing are resident in the area: Penstemon lemhiensis, Douglasia 
idoensis and Calamgrostis tweedyi. The US Fish & Wildlife Service (2012) lists Silene spaldingii 
and Mirabalis macfarlanei as threatened within a region including portions of the FC-RONRW. 
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     The FC-RONRW Management Plan (2003) identifies four areas of unique vegetation within 
the wilderness, including: 1) the grand fir - western yew area, located between Magpie and 
Arctic Creeks; 2) the subalpine larch area, located in the Salmon, Stripe, Thirteen, and Waugh 
Mountain areas; 3) the three-hundred year old lodgepole pine area, located in the head of Wilson 
Creek; and 4) the whitebark pine area, located in the Bear Valley Mountain Meadows area. 
     Timber use within the FC-RONRW has been limited to construction and improvements to 
miner’s cabins, private land improvements, Forest Service administrative sites, tent frames and 
poles, fences and firewood (Forest Service, 2003b). “Concentrated use areas around high 
mountain lakes and near main rivers have limited supplies of poles and firewood. Continued use 
will result in impacts on both aesthetic values and snag-dependent wildlife species” (USDA 
Forest Service, 2003b, p. 2-90). 
3.5. WILDLIFE 
     In the FC-RONRW Management Plan (2003b), the Forest Service said that fish and wildlife 
habitat of the study area is essentially in a natural condition. Habitat quality is extremely 
variable, but is generally quite productive, accommodating a wide diversity of wildlife. In the 
Wild and Scenic Rivers Assessment of Outstanding Remarkable Values (2003a), the Forest 
Service states that the wildlife habitat of the Middle Fork of the Salmon River corridor is 
extremely varied due to the extremes in topography and elevation. 
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     “As of 2003, mule dear, whitetail dear, elk, bighorn sheep, mountain goat, black bear, 
mountain lion, and moose are commonly observed wilderness residents. Population trends for all 
eight species are stable or slowly increasing” (USDA Forest Service, 2003b, p. 2-25). The FC-
RONRW is “large enough and remote enough to provide key big game winter range, summer 
range, migration routes, security areas and birthing/rearing areas for all native ungulates” (USDA 
Forest Service, 2003b, p. F-8). The FC-RONRW has one of the largest herds of bighorn sheep in 
the contiguous United States; it is one of the few areas not impacted by bighorn market hunting 
during the 1800’s (USDA Forest Service, 2003a). The Special Mining Management Zone 
designated in the CIWA of 1980 contains important bighorn sheep habitat, which the CIWA 
identified as requiring special management considerations in the face of mineral developments 
(USDA Forest Service, 2003b). 
     Additional endemic species listed in the Wild and Scenic Rivers Assessment of Outstanding 
Remarkable Values (2003) for the Middle Fork of the Salmon River included wolverine, pine 
marten, bobcat, river otter, coyote, red fox, porcupine, badger, beaver, mink, muskrat, skunk, and 
rattlesnakes. “Over 75 species of birds, including golden eagle, Chukar partridge, Franklin’s, 
blue, and ruffed grouse, Harlequin ducks and other waterfowl, and a variety of neotropical 
migratory songbirds, also can be observed in the corridor, at least seasonally” (USDA Forest 
Service, 2003a, p. F-7). 
     Non-native wildlife species introduced prior to Wilderness designation include the chukar 
partridge, grey (Hungarian) partridge, and the wild turkey (USDA Forest Service, 2003b). As of 
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2003, the FC-RONRW provided habitat to four federally listed threatened and endangered 
wildlife species, including the northern rocky mountain wolves, grizzly bears, bald eagles and 
peregrine falcons (USDA Forest Service,2003b). Currently, the wolves that use the FC-RONRW 
are proposed for delisting, the bald eagle has been delisted due to recovery, the grizzly bear is 
listed as threatened, or as experimental, non-essential and the peregrine falcon has been delisted, 
due to recovery (US Fish & Wildlife Service, 2012). Canada lynx and northern Idaho ground 
squirrel are currently listed as threatened in the FC-RONRW (US Fish & Wildlife Service, 2012). 
The low level of human presence and the abundance of wintering ungulates in the FC-RONRW 
have proven important for the recovery of the grey wolves in central Idaho (USDA Forest 
Service, 2003a). 
3.6. FISH 
     The FC-RONRW provides nationally critical and exceptionally high quality habitat for 
salmon and steelhead fish species (USDA Forest Service, 2003a; USDA Forest Service, 2003b). 
The historic quality and quantity of anadromous fish habitat within the wilderness has been 
retained, yet populations have experienced serious declines since 1938 (USDA Forest Service, 
2003b). With only minor exceptions, anadromous fish production problems are the result of 
activities outside the wilderness (USDA Forest Service, 2003b). The FC-RONRW provides 
exceptionally high quality habitat for coldwater salmonid fish species indigenous to the area 
(USDA Forest Service, 2003a). The relative lack of human use and development in the FC-
RONRW contributes to near natural habitat conditions (USDA Forest Service, 2003a). Stream 
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temperatures meet Idaho state water quality standards for cold water spawning salmonids (USDA 
Forest Service, 2003a). 
     The FC-RONRW contains habitat for threatened spring/summer chinook salmon, fall chinook 
salmon, and bull trout; as well as habitat for the endangered sockeye salmon (US Fish & Wildlife 
Service, 2012; USDA Forest Service, 2003a; USDA Forest Service, 2003b). Perennial streams of 
the FC-RONRW are designated as Critical Habitat under the Endangered Species Act (USDA 
Forest Service, 2003a). Other fish found in the FC-RONRW include native redband rainbow 
trout, westslope cutthroat trout, mountain whitefish, northern squawfish, sculpin, redside shiner, 
sucker and dace (USDA Forest Service, 2003a). There is a Memorandum of Understanding 
(MOU) between the Forest Service and Idaho Department of Fish and Game that provides 
guidance on the stocking of fish in lakes within the wilderness (USDA Forest Service, 2003b). 
3.7. WATER QUALITY 
     The FC-RONRW contributes an estimated 2,500,000 acre feet of water to the Columbia River 
each year (USDA Forest Service, 2003b). Most waters flowing from the FC-RONRW are rated 
as soft and highly susceptible to degradation, whereby contamination would reduce the water’s 
natural ability to support aquatic species (USDA Forest Service, 2003b). In 1993, the Snake 
River Basis Adjudication process began for waters flowing into the Snake River. The Forest 
Service filed claims for in-stream flows for the Middle Fork and Main Salmon Wild and Scenic 
Rivers (USDA Forest Service, 2003b). These Federal Reserved Rights claims were for all 
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unappropriated flows as of July 23, 1980 for the Salmon and October 2, 1968 for the Middle 
Fork (these were the dates of designation as Wild and Scenic Rivers) (USDA Forest Service, 
2003b). Parties including the State of Idaho and the cities of Salmon and Challis objected to the 
Forest Service claims (USDA Forest Service, 2003b). On October 27th, 2000, the Idaho Supreme 
Court upheld a lower court decision that the Forest Service is entitled to a Federal water right, 
but only for the minimum quantity need to fulfill the purposes of the Wild and Scenic Rivers Act 
(USDA Forest Service, 2003b). The Central Idaho Wilderness Act of 1980 (CIWA) withdrew 
from Power Site Classifications approximately 177,044 acres from the potential future use in 
hydropower production (USDA Forest Service, 2003b). 
3.8. AIR QUALITY 
     The FC-RONRW is designated a Class II air quality area under the Clean Air Act and  it may 
not be redesignated as a Class III area (USDA Forest Service, 2003b) . There is an increased 11
interest in monitoring the production of smoke from within the FC-RONRW from fire activities 
because of the impact this smoke may have on surrounding communities (USDA Forest Service, 
2003b). Visibility within the FC-RONRW is generally excellent, except when large wildfires are 
burning (USDA Forest Service, 2003b). 
     As of 2003, there were three stationary sources of air pollution which are subject to 
Prevention of Significant Deterioration (PSD) permit requirements within the vicinity of the FC-
Class I is the most restrictive of the Clean Air Act air quality designations. Designated wilderness areas over 500 11
acres are typically designated Class I areas, and may not move to Class II.
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RONRW. These sources include the Thompson Creek Mine, 11 miles southeast of the Wilderness 
boundary; the Stibnite mine, three miles west of the Wilderness boundary; and the Blackbird 
Mine, four miles east of the Wilderness boundary (USDA Forest Service, 2003b). Their planned 
emissions fall well within the required standards for air quality (USDA Forest Service, 2003b). 
3.9. WILDFIRE MANAGEMENT 
     The FC-RONRW Management Plan (2003b) states that “fire within the FC-RONRW has and 
continues to be the most conspicuous, frequent and dramatic change agent to the wilderness 
landscape. Since 1985, the FC-RONRW has experienced dramatic changes due to fire 
disturbance” (p. 2-22). Between 1985 and 2000, more than 1 million acres burned, under a 
confine and contain suppression strategy (Service, 2003) . Many of those fires were in excess of 12
50,000 acres. 
     Fires often start high on ridges and spread by rolling material, due to the steep terrain (USDA 
Forest Service, 2003b). Strong diurnal weather patterns result in brisk up slope and up canyon 
winds during the day and more gentle down slope winds at night. Counter intuitively, the 
downriver flanks of fires burning in the FC-RONRW are the most difficult to control (USDA 
Forest Service, 2003b). 
     In the Salmon-Challis National Forest Fire Management Plan, the Forest Service broke down 
fire management in the FC-RONRW into zones (USDA Forest Service, 2007). ‘Fire Risk Zone 2 
 The FC-RONRW is 2,366,907 acres (Wilderness.net, 2012).12
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- The Salmon River Breaks’, falls at least partially within the FC-RONRW (USDA Forest 
Service, 2007). The Salmon River Breaks is known for rapidly spreading fires and rugged terrain 
(USDA Forest Service, 2007). Risk of down and up canyon fire spread can be high (USDA 
Forest Service, 2007). The potential threat to life or loss of private property along the wilderness 
interface and within private inholdings limits the opportunities for wildland fire use within this 
area (USDA Forest Service, 2007). Yet an objective within the FC-RONRW Management Plan is 
to 
Use wildland and prescribed fire in a safe, carefully planned and cost-effective 
manner to benefit, protect, maintain and enhance wilderness resources; to reduce 
future suppression costs; and to the extent possible, restore natural ecological 
processes. (USDA Forest Service, 2003b, p. 2-22) 
3.10. MINERALS 
     Gold was discovered on the Salmon River in the 1860’s, touching off the Salmon River Gold 
Rush. An estimated 20,000 people associated with the rush moved through the area during the 
next 30 to 40 years (USDA Forest Service, 2003b). Human developments such as mining camps 
and roads occurred in major strike areas (USDA Forest Service, 2003b). Most of these areas 
were excluded from the FC-RONRW at designation (USDA Forest Service, 2003b). Never the 
less, many of the streams within the wilderness experienced dredge and placer mining activity 
during this period (USDA Forest Service, 2003b). As of November 8, 1995, only 25 mining 
claims remain within the Wilderness (USDA Forest Service, 2003b). 
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     The Wilderness Act of 1964 states that effective January 1, 1984, a statutory withdrawal of 
wilderness lands for mining is applied to designated Wilderness (USDA Forest Service, 2003b). 
The CIWA exempts the Special Mining Management Zone from that withdrawal. The CIWA 
prohibits dredge and placer mining in the Salmon and Middle Fork Wild and Scenic Rivers and 
in the tributaries of the Middle Fork Salmon River (USDA Forest Service, 2003b). As of 2003, 
no large-scale mining operations were active within the FC-RONRW, but five large scale mines 
have been developed adjacent to the Wilderness (USDA Forest Service, 2003b). Mining within 
and contiguous to the FC-RONRW have yielded more than $95 million (at the time of 
production) in gold, silver, copper, lead, zinc, tungsten, antimony, cobalt, nickel and mercury 
(USDA Forest Service, 2003b). Congress designated a Special Mining Management Zone within 
the FC-RONRW in the CIWA, in recognition of the value of the area’s cobalt mining potential. 
As of 2003, there were no claims in the Special Mining Management Zone (USDA Forest 
Service, 2003b). This is likely due to a slump in the price of cobalt (USDA Forest Service, 
2003b). 
3.11. CULTURAL RESOURCES 
     Ancient peoples hunted and gathered in the FC-RONRW for approximately 8,000 years 
(USDA Forest Service, 2003b). During historic times, two tribal groups have been the primary 
users of the area that is now the FC-RONRW: the Nez Perce and the Tukudika (a group of the 
Northern Shoshoni, also referred to as the Sheepeaters) (USDA Forest Service, 2003b). Evidence 
!74
of ancient people’s pre-historic, historic, and present day use can be seen in the FC-RONRW 
(USDA Forest Service, 2003b). 
     Historic cultural resources include buildings and ruins associated with activities including 
ranching, homesteading, mining, hunting and trapping (USDA Forest Service, 2003b). Forest 
Service administrative sites are considered part of the cultural fabric of the FC-RONRW (USDA 
Forest Service, 2003b). The FC-RONRW contains thirty-one fire lookout sites, eight 
communication sites, and nineteen administrative sites. Of those, twelve lookouts, two 
communication sites, and thirteen administrative sites are used during the course of regular 
management activity; nineteen fire lookouts and six administrative sites are used irregularly for 
management activity (USDA Forest Service, 2003b). 
3.12. SPECIAL USES 
     The dominant, contemporary commercial use of the FC-RONRW is outfitting and guiding; 
thirty outfitter and guide permits exist for the Middle Fork of the Salmon, twenty-eight exist on 
the Main Salmon in the FC-RONRW (USDA Forest Service, 2003b). Six road segments totaling 
thirty miles lie within the wilderness as access roads for mining. For these roads, “user 
authorization, maintenance responsibility and management direction has been uncertain” (USDA 
Forest Service, 2003b, p. 2-35). There are 16 grazing allotments and nine Special Use Permit 
grazing areas within the FC-RONRW (USDA Forest Service, 2003b).  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Approximately 1,015 cattle, 4,500 sheep and over 400 horses utilize forage 
amounting to approximately 4,655 animal-use-months (AUMS) of grazing 
annually. Total acreage of the allotments is approximately 528,000 acres, of which 
the grazed acreage is about 45,000 acres, or less than 2% of the wilderness. Land 
suitable for livestock grazing varies from less than 1 to 15 percent of each 
individual allotment. (Service, 2003a, pp. 2-38) 
3.13. LAND OWNERSHIP & ACQUISITION 
     43 parcels of non-federal land, containing 6,329.22 acres, exist in the FC-RONRW (USDA 
Forest Service, 2003b). While homesteading and mining initialized private ownership, recreation 
is now associated with nearly all properties (USDA Forest Service, 2003b). Today, farm and 
ranch activity on these private parcels are primarily in support of recreation (USDA Forest 
Service, 2003b). Many of the private parcels are subdivided into some form of multiple 
ownership (USDA Forest Service, 2003b). Approximately eleven private properties operate 
resorts or lodges, catering to recreation users (USDA Forest Service, 2003b). Similar facilities 
and services are located at two State owned sites and one on Forest Service property under 
special use permit (USDA Forest Service, 2003b). The Idaho Department of Fish and Game 
owns eleven parcels, most of these parcels are now leased to outfitters (USDA Forest Service, 
2003b). Seventeen parcels containing 4,400 acres has been acquired by the Forest Service 
through purchase or exchange (USDA Forest Service, 2003b). 
     The Wild and Scenic Rivers Act provides for the purchase of scenic easements (USDA Forest 
Service, 2003a). Scenic easements have been acquired on five parcels and fee title has been 
acquired on one parcel (USDA Forest Service, 2003a). Additional acquisitions are being pursued 
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on a willing seller basis (USDA Forest Service, 2003a). On the Middle Fork of the Salmon, 
scenic easement authority has been utilized for a portion of the Pistol Creek Ranch (USDA 
Forest Service, 2003a). 
3.14. NOXIOUS WEEDS 
     The Idaho listed noxious weeds known to occur within the FC-RONRW included rush 
skeletonweed, spotted knapweed, Scotch thistle, Canada thistle, Dalmatian toadflax, dyer’s woad 
and field bindweed (USDA Forest Service, 2003b). Idaho listed noxious weeds in close 
proximity to the FC-RONRW include yellow starthistle, leafy spurge and diffuse knapweed 
(USDA Forest Service, 2003b). Noxious weeds are known to be highly aggressive and are able 
to invade and displace native vegetation (USDA Forest Service, 2003b). These species threaten 
the natural biotic processes of the FC-RONRW (USDA Forest Service, 2003b). The majority of 
the identified infestations occur along the major river habitats within the Middle Fork and 
Salmon River corridors (USDA Forest Service, 2003b). 
3.15. AIRSTRIPS 
     Seven airstrips are operated and maintained by the Forest Service and two are operated and 
maintained by the State of Idaho (USDA Forest Service, 2003b). Four additional airstrips are 
managed by the Forest Service for emergency use only (USDA Forest Service, 2003b). There are 
an additional eighteen landing strips for private use (USDA Forest Service, 2003b). More than 
5,500 aircraft landings occur within the FC-RONRW annually (USDA Forest Service, 2003b). 
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3.16. TRAILS 
     There are approximately 2,405 miles of trail in the FC-RONRW (USDA Forest Service, 
2003b). There are 296 trails in the wilderness with a trail density of approximately one mile of 
trail for every 914 acres (USDA Forest Service, 2003b). One National Recreation Trail is 
partially located in the wilderness; the Knapp Lake-Loon Creek Trail (Trail number 036) is 
fifteen miles in length with twelve miles of it in the Wilderness (USDA Forest Service, 2003b). 
Several trails follow routes of prehistoric or historic interest (USDA Forest Service, 2003b). 
These routes are the Southern Nez Perce Trail (also referred to as the Reverend Samuel Parker 
Trail), the Three Blaze Trail, the Thunder Mountain Trail, and the Sheepeater Indian Campaign 
Trail (USDA Forest Service, 2003b). None of these trails have been evaluated for historic 
significance (USDA Forest Service, 2003b). 
     There are sixty-five trailheads, which provide access to the FC-RONRW through ninety-seven 
trails (USDA Forest Service, 2003b). These trailheads range in development from full-service 
trailheads with toilets, stock facilities and camping where a fee is charged, to mere parking areas 
(USDA Forest Service, 2003b). 
     There are 114 bridges in or adjacent to the FC-RONRW (USDA Forest Service, 2003b). They 
vary in length from 7.5 feet to 348 feet, and in width from 3 feet to 8 feet; all are single span 
(USDA Forest Service, 2003b). The construction materials range from native logs to cable 
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suspension with steel towers, and include treated timber, steel truss, and concrete, log, and rock-
gabion abutments (USDA Forest Service, 2003b). Most were built or rebuilt within the past 30 
years (USDA Forest Service, 2003b). 
3.17. RESEARCH 
     “The FC-RONR Wilderness’ vast array of diverse ecosystems, topography, geology, fire 
history, wildlife populations, and cultural history provides an excellent tapestry for study and 
observation in a near-natural environment. There has been considerable research activity in the 
past; more is expected in the future” (USDA Forest Service, 2003b, p. 2-76). The CIWA specifies 
that managers shall encourage scientific research into man’s past use of the FC-RONRW and the 
Salmon River corridor (Section 8(a)(3)(A)).The University of Idaho maintains a research center 
on the 65 acre Taylor Ranch in lower Big Creek (USDA Forest Service, 2003b). The site is used 
to facilitate a wide range of wilderness related research (USDA Forest Service, 2003b). 
     Four Research Natural Areas (RNAs) have been established in the FC-RONRW for their 
unique features or representative habitat types, which are valuable for scientific study of their 
baseline natural conditions (USDA Forest Service, 2003b). These areas include: 1) Dry Gulch-
Forge Creek RNA (3,200 acres); 2) Frog Meadows RNA (330 acres); 3) Gunbarrel RNA (1,600 
acres); and 4) Soldier Lakes RNA (175 acres)  (USDA Forest Service, 2003b). 
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3.18. INFORMATION 
     Information regarding the FC-RONRW and the Middle Fork and Main Salmon Rivers is 
available at Forest Service offices, at trailheads and river launch points and online, both on 
National Forest websites, wilderness.net and other sites (USDA Forest Service, 2003b). 
Wilderness and River Rangers provide information to visitors in situ (USDA Forest Service, 
2003b). “Such contacts are intended to inform the visitor about routes of travel, safety 
precautions, wilderness ethics, history, regulations and administrative activities” (USDA Forest 
Service, 2003b, p. 2-29). 
3.19. LAND-BASED RECREATION 
     The Forest Service uses the Recreation Opportunity Spectrum (ROS) to classify outdoor 
recreation opportunities within the FC-RONRW (USDA Forest Service, 2003b). The Forest 
Service has identified: 1) 1,665,625 acres falling within the primitive recreation category; 
415,213 acres within the semi-primative/ non-motorized category; 181,360 acres within the 
semi-primative/motorized category and 103,678 acres within the roaded/natural category (USDA 
Forest Service, 2003b). Horseback riding and horsepacking, backpacking, camping, and hunting 
are the primary land based recreation activities occurring in the FC-RONRW (USDA Forest 
Service, 2003b). 
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3.20. SALMON RIVER RECREATION 
     The CIWA established 79 miles of the Salmon River as a Wild River, from Corn Creek 
Campground to Long Tom Bar (USDA Forest Service, 2003b). The Wild River segment contains 
23,566 acres with 13 private land parcels totaling 678 acres (USDA Forest Service, 2003b). 5.1 
miles, or 3% of the Wild River shoreline is privately owned, The remaining 97% is National 
Forest (USDA Forest Service, 2003b). 
     As the CIWA mandates, the Wild section of the Salmon River is available for motorized 
jetboat use and use by jetboats may not be restricted below historic use levels (USDA Forest 
Service, 2003b). 
During low water flows, this river is not as technically difficult to float as the 
Middle Fork of the Salmon or the Selway Rivers, but still offers outstanding trips 
because of good water, length of trip, scenery, and historic and geologic interest. 
Most powerboat use is associated with access to private lands, commercial 
outfitting, hunting and fishing (USDA Forest Service, 2003b, p. 2-93). 
3.21. MIDDLE FORK OF THE SALMON RIVER RECREATION 
     The Wild and Scenic Rivers Act of 1968 established the Middle Fork of the Salmon River as a 
Wild River (USDA Forest Service, 2003b). The portion designated as such is one-half mile wide 
and runs from the confluence of Marsh Creek and Bear Valley Creek to the confluence of the 
Middle Fork with the Salmon River (106 miles) (USDA Forest Service, 2003b). The designation 
of the Middle Fork as a Wild River recognizes that the Middle Fork is free of impoundments and 
generally inaccessible except by trail, with watersheds or shorelines essentially primitive and 
!81
waters unpolluted (USDA Forest Service, 2003b). “The Middle Fork of the Salmon River, 
depending on water flow levels, provides a relatively moderate to fast-paced whitewater floating 
experience requiring moderate to high skill levels” (USDA Forest Service, 2003b, p. 2-54). 
     In the Scenic and Wild Rivers Assessment of Outstanding Remarkable Values the Forest 
Service states that the riparian setting of the Middle Fork is natural in appearance with human 
influence having little impact on the scenic character (USDA Forest Service, 2003a). 
The lower 30 miles of the main stem are the most scenically diverse with views of 
the canyon's interesting rock outcrops and the river's pools, cascades and clear 
water. From the river, there are distant views of forested peaks and ridges, while 
the foreground and middle ground views are of forested slopes, interesting rock 
outcrops and highly diverse riparian vegetation. The user's focus is usually on the 
river; its fast-moving water through rapids and still water pools in between. 
(USDA Forest Service, 2003b, p. F-2) 
     The river's gradient is steep; elevations range from approximately 6160 feet at the origin of 
the main stem of the Middle Fork to 3010 feet at the confluence with the Salmon River (USDA 
Forest Service, 2003a). This elevational range contributes to considerable vegetative diversity 
(USDA Forest Service, 2003a). Lower elevations support ponderosa pine and Douglas fir 
transitioning to Engelmann spruce, lodgepole pine and subalpine fir at higher elevations (USDA 
Forest Service, 2003a). Particularly at upper elevations, forest stands are mature and over mature 
with numerous snags and down wood in the foreground (USDA Forest Service, 2003a). The 
riparian zone is 80-100 percent occupied by shrub vegetation (USDA Forest Service, 2003a). The 
river's gradient also contributes to diversity of interaction of water and watercourse (USDA 
Forest Service, 2003a). “Many portions of the Middle Fork of the Salmon River flows through 
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pools and cascade/riffle complexes that draw the observer's focus to the river. Veil Falls and 
Waterfall Creek provide outstanding visual features in the lower canyon” (USDA Forest Service, 
2003a, p. F-2). 
     The Middle Fork corridor offers a variety of recreation opportunities including whitewater 
rafting, hunting, fishing, hiking, camping, and horseback riding. The major trail access into the 
river corridor is provided by the Middle Fork trail, beginning at the Boundary Creek launch site 
(USDA Forest Service, 2003a). This trail follows the main stem to Impassible Canyon, where 
trail access ends (USDA Forest Service, 2003a). Most of the non-floating users come from local 
communities (e.g. Salmon, Challis, Boise). The floating users come from all over the United 
States (USDA Forest Service, 2003a). 
3.22. SOCIO-DEMOGRAPHICS OF ADJACENT COUNTIES 
     Wilderness can provide benefits to humanity at on-site, local, state, regional, national, and 
global geographic and political scales. The information from the previous section regarding the 
FC-RONRW and the wilderness values information from Chapter 2 have shown the benefits of 
the FC-RONRW for providing humanity with world class whitewater experiences, some of the 
best ‘bush pilot’ experiences in the lower 48 states, challenging and rewarding horse packing 
experiences, and hunting and fishing opportunities. The FC-RONRW also provides indirect 
benefits, including a high quantity and quality of anadromous fish habitat and habitat for species 
requiring large expanses of undeveloped and unoccupied land. Cordell et al. (2005) suggested 
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that the non-use values for the above benefits and others generally exceeds the use values for 
wilderness. In the study area description in the previous section, the FS (2003a) suggest that 
much of the use of the FC-RONRW comes from the local population, this notion is supported by 
the Cordell (2005), who suggest that more that half of wilderness use comes from local 
populations. It seems likely that the economies of the counties surrounding the FC-RONRW gain 
disproportionate benefits of direct use and indirect use ESs, suffer disproportionate amount of 
lost opportunity costs, and hold proportionate non-use values for wilderness ESs, as compared to 
regional and national geographic scales. Also, it seems likely that economic activity at the local 
scale disproportionally affects the production of ES coming from the FC-RONRW. Therefore, 
understanding trends and conditions within local economies may help to inform how they affect 
and are affected by the FC-RONRW. The following sub-sections will describe the socio-
economic conditions and trends of the four counties in which the FC-RONRW exists, Custer, 
Idaho, Lemhi, and Valley counties. Socio-economic conditions and trends for those four counties 
will also be presented in comparison to the state of Idaho, and the US. This information was 
compiled by using the Economic Profile System-Human Dimensions Toolkit (EPS-HDT). EPS-
HDT uses published statistics from Federal data sources, including Bureau of Economic Analysis 
and Bureau of the Census, US Department of Commerce; and Bureau of Labor Statistics, US 
Department of Labor, to produce socio-economic profiles of areas within the US. 
3.22.1. Population, General Trends and Conditions 
     Population growth in the four counties surrounding the FC-RONRW shrank slightly in the 
1980’s, but recovered a slow growth trajectory in the 1990’s, which continued into the 2000’s 
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(Table 3.2). The decline in population growth signaled the four counties departure from the trend 
of continued growth at the state level (Figure 3.1). The number of full and part time jobs within 
the four counties doubled from 1970 to 2011, while the proportion of proprietors to wage and 
salary earners shifted from three out of every seven to three out of four, over the period (Table 
3.2). The curves for growth in employment resemble the curves for population growth in the 
counties surrounding the FC-RONRW and in the state, but employment growth seemed to lag 
slightly behind population growth for the counties and the state (Figure 3.2). Total personal 
income for the four counties more than doubled over the period, with non-labor income starting 
the period at one quarter of total personal income, and finishing the period in nearly equal 
proportion to labor income. Supplements to wages and salaries, namely, health benefits, 
increased by 12% over the period, while proprietors’ income declined by 11.5% (Table 3.2). 
Average earnings per job declined over the period by $4.4k, while per capita income increased 
by nearly $12k. In 1970, non-service to service sector employment was 40% and 36% of the total 
employment, respectively. By 2000, the non-service sector had decreased as a portion of the total 
by 9% and the service sector increased as a portion of the total 15%. Government employment, 
as a share of the total, decreased from 24% to 19%. These proportion shifts were largely due to a 
rapid increase in service sector employment, with much flatter growth in the non-service and 
government sector (Figure 3.4).  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Table 3.2. Decennial socio-economic trends of the counties surrounding the FC-RONRW & in Idaho, 1970-2011 (in 
2012 dollars).
Per capita income is total personal income (from labor and non-labor sources) divided by total population. 
Average earnings per job is the total earnings divided by total employment. Full and part time jobs are counted at 
equal weight. Employees, sole proprietors, and active partners are included. 
FC-RONRW surrounding 1970 1980 1990 2000 2011
Population 25,188 31,456 31,062 35,189 38,384
Number of full & part-time 
employment
10,748 14,402 16,942 20,560 21,633
Number of wage & salary 
jobs
7,659 (71.3%) 10,121 
(70.3%)
11,381 
(67.2%)
12,781 
(62.2%)
12,881 
(59.5%)
Number of proprietors 3,089 (28.7%) 4,281 (29.7%) 5,561 (32.8%) 7,779 (37.8%) 8,752 (40.5%)
Total personal income 503,111 726,344 793,043 1,040,580 1,222,169
Labor earnings 373,499 
(74.2%)
469,706 
(64.7%)
465,348 
(58.7%)
558,146 
(53.6%)
623,716 
(51.0%)
Non-labor income 129,612 
(25.8%)
256,638 
(35.3%)
327,695 
(41.3%)
482,434 
(46.4%)
598,453 
(49.0%)
Earnings by place of work 391,007 507,052 541,393 611,683 691,793
Wage & salary disbursements 240,917 
(61.6%)
312,467 
(61.6%)
337,335 
(62.3%)
383,732 
(62.7%)
423,006 
(61.1%)
Supplements to wages & 
salaries
27,970 (7.2%) 70,536 
(13.9%)
91,352 
(16.9%)
105,699 
(17.3%)
132,649 
(19.2%)
Proprietors’ income 122,121 
(31.2%)
124,049 
(24.5%)
112,706 
(20.8%)
122,252 
(20.0%)
136,137 
(19.7%)
Average earnings per job $36,380 $35,207 $31,956 $29,751 $31,979
Per capita income $19,974 $23,091 $25,531 $29,571 $31,841
Non-services related 
employment
~39.8% ~35.4% ~32.4% ~30.8% not available
Services related employment 35.9% 41.8% ~44.6% ~50.7% not available
Government 24.3% 22.7% 21.2% 18.7% not available
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Figure 3.1. Population growth in the counties surrounding the FC-RONRW & in Idaho, 1970 to 2011. 
!  
Figure 3.2. Employment growth in the counties surrounding the FC-RONRW & in Idaho, 1970 to 2011. 
!  
Figure 3.3. Labor and non-labor personal income in the counties surrounding the FC-RONRW & in Idaho, 1970 to 
2011. 
!  
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Figure 3.4. Growth in service, non-service and government employment in the counties surrounding the FC-
RONRW & in Idaho, 1970 to 2000. 
!  
     The early 1980’s seemed to signal a departure of the four counties surrounding the FC-
RONRW from the state, in terms of growth. It is difficult to determine the factors that created 
this departure and relative slow down for the four counties, but the recession in the early 1980’s 
seems to be a likely factor. Could the designation of the FC-RONRW in 1980 also be a factor? 
As stated in Chapter 2, findings from viewing protected areas through the lens of an ES 
framework suggest that, by protecting biodiversity in protected areas, access to direct-use, 
production ESs such as food, fuel and building materials is generally reduced, at least in the short 
term (MEA, 2005; Martín-López et al., 2011). Does this trend in protected area designation 
apply to the designation of the FC-RONRW? A portion of the FC-RONRW had been designated 
as part of the Idaho Primitive Area in the 1930’s, so some land use restrictions had been in place 
over a portion of the area since the 1930’s. Perhaps the passage of the CIWA of 1980 was not as 
much of a factor in the decline in dominance of non-service sector employment, but instead, the 
rise in dominance of the service sector was a factor in the passage of the Act. The CIWA of 1980 
describes the designation of the FC-RONRW as putting to rest, 
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the controversy over which lands within the central Idaho region will be 
designated wilderness-thereby assuring that certain adjacent lands better suited for 
multiple uses other than wilderness will be managed by the Forest Service under 
existing laws and applicable land management plans; and make a comprehensive 
land allocation decision for the national forest roadless areas of the central Idaho 
region. 
Determining ‘what caused what’ is certainly not possible with the information at hand, but what 
can be said, is that the early 1980’s signaled a change in economic conditions for the counties 
surrounding the FC-RONRW, part of that change includes increased growth within the service 
sector as a proportion of total employment. The increase in non-labor income to the counties has 
likely fueled this increase. The shift towards a service sector economy fueled by non-labor 
income seems to have been coupled with a decrease in the average earnings per job. All of these 
trends are consistent with a shift towards an amenities economy, where people live in a certain 
area not for the wage benefits, but for the amenities of the area. A more detailed examination of 
the socio-economic data may lend more power to see if this shift is real. 
     Table 3.3 shows the percentage of the total population of Idaho, the four counties surrounding 
the FC-RONRW and the US, by five year age classes. The four counties surrounding the FC-
RONRW have lower percentages of the population in the under 5 years of age to 40 to 44 years 
of age classes. From 45 years of age to 85 years and over, the counties surrounding the FC-
RONRW show higher percentages than Idaho or the US . This suggests that a higher percentage 13
of the population surrounding the FC-RONW are entering the second half or latter portion of 
 There is one departure from this trend in the 45 to 49 years category, where the US has .4 percent more of the total 13
population in this age category than the counties surrounding the FC-RONRW.
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their years within the workforce, and there are higher percentages of retired people living in the 
four counties surrounding the FC-RONRW. 
Table 3.3. Percent of total population by age class for Idaho, the counties surrounding the FC-RONRW, and the US, 
2011. 
% of total population, 
2011
Idaho FC-RONRW surrounding US
Under 5 years 7.7% 5.3% 6.6%
5 to 9 years 7.6% 5.1% 6.6%
10 to 14 years 7.5% 6.1% 6.7%
15 to 19 years 7.5% 6.2% 7.2%
20 to 24 years 7% 3.8% 7%
25 to 29 years 6.8% 4.5% 6.8%
30 to 34 years 6.5% 4.8% 6.4%
35 to 39 years 6.1% 5.1% 6.6%
40 to 44 years 6.3% 6% 7%
45 to 49 years 6.7% 7% 7.4%
50 to 54 years 6.7% 8.8% 7.2%
55 to 59 years 6.1% 9.2% 6.3%
60 to 64 years 5.2% 8.6% 5.3%
65 to 69 years 3.9% 6.4% 3.9%
70 to 74 years 2.9% 5.3% 3%
75 to 79 years 2.2% 3.1% 2.4%
80 to 84 years 1.7% 2.3% 1.9%
85 years and over 1.5% 2.2% 1.7%
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     The counties surrounding the FC-RONRW have a higher percentage their population that 
identifies their race as ‘white alone’ than both Idaho and the nation (Table 3.4). The four counties 
also have a lower percentage of population that identifies as Hispanic or Latino, and a higher 
percentage that identifies as American Indian than the state and the nation. 
Table 3.4. Percent of total population by race in Idaho, the counties surrounding the FC-RONRW, and the US, 2011. 
     The four counties surrounding the FC-RONRW have a higher portion of households making 
$24,999 or less than the state or the nation (Table 3.5). From $25,000 to $74,999, the four 
counties surrounding the FC-RONRW trend a bit shy of the state, but both the state and four 
counties surrounding the FC-RONRW have a higher percentage of households falling within this 
range of income than the nation. At $75,000 and above, the four counties surrounding the FC-
RONRW have a smaller percentage of households within these income brackets than both the 
state and the US.  
% of total population, 
2011
Idaho FC-RONRW surrounding US
Hispanic or Latino 10.9% 2.6% 16.1%
White alone 89.1% 97.4% 83.9%
American Indian alone 1% 1.2% 0.7%
Two or more races 1.9% 1.7% 1.9%
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Table 3.5. Percent of total households by income bracket in Idaho, the counties surrounding the FC-RONRW, and in 
the US, 2011. 
     The four counties surrounding the FC-RONRW have a higher percentage of households 
earning social security and retirement income, and a lower percentage of households receiving 
labor earnings, suggesting that there is a higher percentage of total households in the four 
counties that are retired, than in the state and the nation (Table 3.6). 
% of total households, 
2011
Idaho FC-RONRW surrounding US
Less than $10,000 6.5% 7.4% 7.1%
$10,000 to $14,999 5.8% 6.5% 5.4%
$15,000 to $24,999 11.8% 16.3% 10.6%
$25,000 to $34,999 12.8% 12.4% 10.4%
$35,000 to $49,999 15.9% 15.7% 13.8%
$50,000 to $74,999 20.8% 20.4% 18.3%
$75,000 to $99,999 12% 9.8% 12.4%
$100,000 to $149,999 9.7% 8.2% 12.7%
$150,000 to $199,999 2.6% 1.7% 4.7%
$200,000 or more 2.2% 1.6% 4.5%
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Table 3.6. Percent of total household income by income type in Idaho, the counties surrounding the FC-RONRW, 
and the US, 2011. 
* Total may add to more than 100% due to households receiving more than one source of income. 
     In the four counties surrounding the FC-RONRW, a smaller percentage of the population 25 
years and older has no high school degree (Table 3.7). In the four counties, a higher percentage 
of the population 25 years and older has a high school degree. A smaller population of 25 year 
olds and older have an associates or have attained a degree beyond high school. 
Table 3.7. Percent of total population 25 years or older by education attained, 2011. 
% of total household 
income, 2011*
Idaho FC-RONRW surrounding US
Labor earnings 80.4% 73.3% 79.2%
Social Security (SS) 27.8% 37.9% 27.9%
Retirement income 16.8% 21.4% 17.5%
Supplemental Security 
Income (SSI)
3.4% 3% 4.3%
Cash public assistance 
income
2.7% 2.3% 2.6%
Food Stamp/SNAP 9.7% 8.1% 10.2%
% of total population 25 yrs or 
older, 2011
Idaho FC-RONRW 
surrounding
US
No high school degree 11.5% 9.9% 14.6%
High school graduate 88.5% 90.1% 85.4%
Associates degree 8.6% 6.4% 7.6%
Bachelor’s degree or higher 24.6% 22.3% 28.2%
Bachelor’s degree 16.9% 15.7% 17.7%
Graduate or professional 7.6% 6.6% 10.5%
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     Housing units in the four counties surrounding the FC-RONRW have a lower percentage that 
are occupied by the owner (Table 3.8). The bulk of this discrepancy is due to the much higher 
percent of homes for seasonal, recreational, or occasional use. From 1959 to 2011, the four 
counties surrounding the FC-RONRW only outpaced the state and nation in terms of rate of 
housing construction from 1970 to 1989. In all other decennial categories, both the nation and 
state outpace the four surrounding counties. The percent of housing units for seasonal, 
recreational, or occasional use provides more evidence that the economies of the four counties 
surrounding the FC-RONRW can be characterized as an amenities economy, at least more so 
than the state and the country, as a whole. The fact that the building of housing units remained 
high through the 1970’s and 1980’s, as labor earnings remained fairly flat and non-labor earnings 
increased suggests that people were settling in the area during this period not to be near their 
employment, but instead for the amenities of the area. The increase in service related 
employment during this period likely served this increase in settlement. 
Table 3.8. Percent of total housing units by type in Idaho, the counties surrounding the FC-RONRW, and the US, 
2011. 
% of total housing units, 2011 Idaho FC-RONRW 
surrounding
US
Occupied 87% 62.2% 77.3%
For seasonal, recreational, or occasional 
use
5.9% 26.9% 11.6%
Built 1970 to 1989 30.7% 38.5% 30.3%
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3.22.2. Federal Public Lands & Amenities 
     As compared to both the state, and the US, the counties surrounding the FC-RONRW have a 
much lower percentage of total land in private ownership and most of the remainder is National 
Forest (Table 3.9). Tribal lands are a smaller portion of the total land area in the counties 
surrounding the FC-RONRW than in both the state and the nation . 14
Table 3.9. Percent of total land by ownership for Idaho, the counties surrounding the FC-RONRW and the US, 2010. 
% of total land area Idaho FC-RONRW surrounding US
Private lands 29.9% 10.6% 58.7%
Conservation easement 0.3% 0.2% 0.6%
Federal lands 63.3% 87.4% 28.8%
Forest Service 38.2% 76.7% 8.4%
BLM 23% 10.6% 11.1%
National Park Service 0.2% 0% 3.4%
Military 0.4% not available 1.1%
Other Federal 1.4% 0.1% 4.7%
State lands 5.1% 1.7% 8.4%
State trust lands 4.6% 1.7% 1.9%
Other state lands 0.5% 0% 6.6%
Tribal lands 1.7% 0.2% 4%
City, County, Other 0% not available 0.2%
 The Shoshone-Bannock reservation and the Nez Perce reservation are outside the counties surrounding the FC-14
RONRW, yet those tribes have treaty rights over portions of the FC-RONRW.
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     Most of the Federal land in the four counties surrounding the FC-RONRW is National Forest 
and is inventoried roadless land (Table 3.10). Inventoried roadless lands, including Wilderness 
Study Areas, are a much higher percentage of the total Federal land in the surrounding counties 
and in Idaho, as compared to the US (Table 3.10). 
Table 3.10. Percent of total Federal land by type in Idaho, the counties surrounding the FC-RONRW, and the US, 
2010. 
Type A: National Parks and Preserves (NPS), Wilderness (NPS, FWS, FS, BLM), National Conservation Areas 
(BLM), National Monuments (NPS, FS, BLM), National Recreation Areas (NPS, FS, BLM), National Wild and 
Scenic Rivers (NPS, FS, BLM), Waterfowl Production Areas (FWS), Wildlife Management Areas (FWS), Research 
Natural Areas (FS, BLM), Areas of Critical Environmental Concern (BLM), and National Wildlife Refuges (FWS). 
Type B: Wilderness Study Areas (NPS, FWS, FS, BLM), Inventoried Roadless Areas (FS). 
Type C: Public Domain Lands (BLM), O&C Lands (BLM), National Forests and Grasslands (FS) 
NPS = National Park Service; FS = Forest Service; BLM = Bureau of Land Management; FWS = Fish and Wildlife 
     Table 3.11 shows percent of population change due to migration, a potential indicator of 
growth in the amenities sector of the counties surrounding the FC-RONRW, as compared to the 
US. The high percentage of Federal land within the four counties may be factor in attracting 
people looking to relocate for amenities reasons. 
Table 3.11. Percent of population change due to migration in the counties surrounding the FC-RONRW and the US, 
1990 to 2011. 
% of total Federal land by 
type
Idaho FC-RONRW surrounding US
Type A 20.4% 34.1% 40.3%
Type B 29% 37.1% 10.3%
Type C 50.5% 28.9% 49.4%
% population change due to migration FC-RONRW 
surrounding
US Difference
Population (% Change 1990-2011) 23.6% 24.8% -1.3%
Migration (% of Population Change 1990-2011) 28.9% 12.8% 16.1%
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3.22.3. Travel & Tourism 
     Table 3.12 shows the percent of total private employment in industries that include travel and 
tourism for Idaho, the four counties surrounding the FC-RONRW and in the US. Travel in 
tourism related industries comprised a roughly 10% greater share of total employment in 2010 in 
the counties surrounding the FC-RONRW than Idaho or the US. Arts, entertainment, and 
recreation, as well as accommodations make up the greatest proportion of that increased share. 
The 25% share of total employment for the counties surrounding the FC-RONRW is shown to be 
fairly stable over time in Figure 3.5.  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Table 3.12. Percent of total private employment in industries that include travel and tourism for Idaho, the counties 
surrounding the FC-RONRW, and the US, 2010. 
(~) Indicates estimates. 
As a % of total private 
employment (2010)
Idaho FC-RONRW surrounding US
Travel & tourism 15.4% ~25% 15.1%
Retail trade 2.9% ~4% 2.8%
  Gasoline stations 1.2% ~2.6% 0.8%
  Clothing & accessory 
stores
0.9% ~0.6% 1.4%
  Misc. store retailers 0.8% ~0.7% 0.6%
Passenger transportation 0.2% ~0.3% 0.4%
  Air transportation 0.2% ~0.3% 0.4%
  Scenic & sightseeing 
transport
0% ~0% 0%
Arts, entertainment, & 
recreation
1.8% ~4.8% 1.8%
  Performance arts & 
spectator sports
0.2% ~0.4% 0.4%
  Museums, parks, & 
historic sites
0% ~0.1% 0.1%
  Amusement, gambling, & 
rec.
1.5% ~4.3% 1.3%
Accommodation & food 10.5% ~16.0% 10.1%
  Accommodation 2% ~6.0% 1.6%
  Food services & drinking 
places
8.5% 10% 8.5%
Non-travel & tourism 84.6% 75% 84.9%
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Figure 3.5. Percent of total private employment in industries that include travel and tourism in the counties 
surrounding the FC-RONRW & in Idaho, 1998 to 2010. 
!  
3.22.4. Agriculture 
     Table 3.13 shows that farm employment, as a percent of total employment, held a greater 
share of total employment in the counties surrounding the FC-RONRW than in the state and the 
country, yet Figure 3.6 shows that farm jobs have declined slightly since 1970, while non-farm 
jobs have grown. Non-farm earnings shows an increase in earnings while farm earnings show 
comparatively little increase in earnings since the 1970 (Figure 3.7). Table 3.14 shows the 
percent of the total numbers of farms by commodity type. The greatest share of farms numbers in 
the counties surrounding the FC-RONRW are in beef production and this percentage is higher 
than for Idaho and the US, in general. 
Table 3.13. Percent of total employment in the agricultural industry for Idaho, the counties surrounding the FC-
RONRW, and the US, 2011. 
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2011
Idaho FC-RONRW surrounding US
Farm employment 4.4% 9.7% 1.5%
  Farm proprietors 
employment
2.5% 7.3% 1.1%
Non-farm employment 95.6% 90.3% 98.5%
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Figure 3.6. The number of farm and non-farm jobs in the counties surrounding the FC-RONRW & in Idaho, 1970 to 
2011. 
!  
Figure 3.7. Total farm and non-farm earnings for the counties surrounding the FC-RONRW & in Idaho, 1970 to 
2011. 
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Table 3.14. Percent of the total number of farms by commodity type in Idaho, the counties surrounding the FC-
RONRW, and the US, 2010. 
3.22.5. Timber Industry 
     In Table 3.15, the three counties surrounding the FC-RONRW show a higher percentage of 
employment in the timber industry than the state and the nation, especially in timber growing and 
harvesting and within mills. The counties surrounding the FC-RONRW have seen a general 
decline in the percent of employment in the timber industry from 1998 to 2010, from a high of 
about 10% in 1999 to just above 4% in 2010 (Figure 3.8). There was a spike in the percent of 
% of total # of farms Idaho FC-RONRW surrounding US
Oilseed & Grain Farming 8.6% 10.2% 15.3%
Vegetable & Melon 
Farming
2.7% 0.9% 1.8%
Fruit & Nut Tree Farming 1.4% 0.5% 4.5%
Greenhouse, Nursery, etc. 2.2% 1.5% 2.5%
Other Crop Farming 31% 25.1% 23.6%
Beef Cattle Ranch. & 
Farm.
30.4% 37.9% 29.8%
Cattle Feedlots 2% 2.1% 1.4%
Dairy Cattle & Milk Prod. 2.7% 0.6% 2.6%
Hog & Pig Farming 1% 1.1% 1.4%
Poultry & Egg Production 1.1% 0.9% 2.9%
Sheep & Goat Farming 3.3% 2.4% 3.1%
Aquaculture & Other Prod. 13.7% 17% 11.1%
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total employment in timber in 2008. This may be due to a greater affect of the great recession on 
total employment than on the timber industry. 
Table 3.15. Employment in the timber industry for Idaho, the counties surrounding the FC-RONRW and the US, 
2010. 
Table does not include employment data for government, agriculture, railroads, or the self-employed because they 
are not reported by County Business Patterns. Estimates for data that were not disclosed are indicated by (~). 
Figure 3.8. Percent of total private employment in the timber industry for the counties surrounding the FC-RONRW 
& in Idaho, 1998 to 2010. 
!  
Timber employment, 2010 Idaho FC-RONRW surrounding US
Growing & harvesting ~1.7% ~4.4% 0.7%
Sawmills & paper mills ~0.8% ~2.6% 0.2%
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manufacturing
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3.22.6. Government 
     A higher percentage of total employment within the four surrounding counties is in 
government, especially within the Federal government, than in the state and the nation (Table 
3.16). Since 1970, government employment, as a percent of total jobs in the four counties has 
declined (Figure 3.9). This is due more to an increase in the share of employment within the 
private sector than a change in government employment (Figure 3.10).  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Table 3.16. Percent of total employment in government for Idaho, the counties surrounding the FC-RONRW, and in 
the US, 2011. 
Figure 3.9. Percent of total employment in government in the counties surrounding the FC-RONRW & in Idaho, 
1970 to 2011. 
!  
% of total employment, 
2011
Idaho FC-RONRW surrounding US
Government 14.4% 16.7% 13.8%
  Federal 1.4% 4.4% 1.7%
  Military 1.1% 0.7% 1.2%
  State & local 11.8% 11.6% 11%
Private sector 81.3% 75.9% 84.7%
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Figure 3.10. Total number of government and non-government jobs in the counties surrounding the FC-RONRW & 
in Idaho, 1970 to 2011. 
!  
3.22.7. Land Classification & Use 
     The four counties surrounding (and containing) the FC-RONRW are shown in Table 3.17 to 
have a much higher percentage of land as forest, as opposed to Idaho and the US in general. The 
percent of total land as mixed cropland was lower in the counties surrounding and containing the 
FC-RONRW than in Idaho and the US. 
Table 3.17. Percent of total land by type in Idaho, the counties surrounding the FC-RONRW and the US, 2006. 
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Government Non-Government 
% of total land, 2006 Idaho FC-RONRW surrounding US
Forest 25% 56% 25%
Grassland 39% 24% 17%
Shrubland 17% 14.8% 12%
Mixed Cropland 16% 2.2% 39%
Water 0.9% 0.3% 1%
Urban 0.4% 0% 3%
Other 0.4% 0.9% 0.6%
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3.22.8. Wildland-Urban Interface (WUI) 
     Table 3.18 shows that the counties surrounding the FC-RONRW have a lower portion of their 
wildland urban interface (WUI) lands with homes, yet a higher percentage of total homes are in 
the WUI, than the state and the western US. Most of the homes in the WUI in the lands 
surrounding the FC-RONRW are second homes. 
Table 3.18. Housing density in the wildland urban interface, 2006. 
     The economies of four counties surrounding the FC-RONRW seem to have shifted towards an 
amenities based and service economy and away from an natural resource based and non-service 
economy. The high proportion of public lands in the area may have driven this shift, as people 
migrated or stayed in the area to enjoy the amenities that the public lands provide. It is unclear 
how the designation of the FC-RONRW affected the local economy, but the timing of the 
passage of the CIWA in 1980 coincided with the shift towards an amenities based economy. The 
non-service private economy of the area, dominated by the agriculture and timber sectors, have 
seen slower growth than the service sector, but have not declined substantially, as one would 
expect in a boom and bust natural resource based production economy. It is unclear how the 
% of total Idaho FC-RONRW surrounding Western US
WUI with homes 12.6% 9% 16.3%
WUI without homes 87.4% 91% 83.7%
WUI homes as a % of total 
homes
6.5% 20.8% 7%
Second homes as a % of 
WUI homes
34.1% 57.3% 15.1%
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designation and management of the FC-RONRW has affected the natural resource production 
portion of the counties surrounding the FC-RONRW.  
!107
Chapter 4 - Methods 
     Q-methodology was the central research methodology for this study, which is a less well-
known methodology among social scientists than the more ubiquitous R-methodology. The 
research presented in this chapter provided essential methodological guidance to this study. The 
reader will also find this information essential, for understanding the utility and limitation of Q-
Methodology in addressing the research objectives presented in Chapter 1. 
     This chapter will first explain what Q-methodology is and how it differs from the more 
traditional R-methodology. It will then explore in detail the methodological principles involved 
in constructing a Q-study, sampling participants, and analyzing Q-methodology data. 
4.1. INTRODUCTION TO Q-METHODOLOGY & HOW IT DIFFERS FROM R-
METHODOLOGY 
     Q-methodology is the science of operant subjectivity  (Brown, 1980; McKeown & Thomas, 15
1988; Stephenson, 1953). It attempts to observe operant subjectivity by examining a set of 
stimuli from the perspective of the participants (Brown, 1980). Q-methodology attempts to 
measure those perspectives in a way in which the process of measurement influences the 
transmission of the participant's perspective as little as possible. The perspectives that emerge 
should be as close to the pure product of the participant as possible, laden with little meaning by 
the researcher a-priori. 
 Operant is an adjective describing the modification of behavior by the reinforcing or inhibiting effect of its own 15
consequences (instrumental conditioning). Operant can also be a noun, defined as an item of behavior that is initially 
spontaneous, rather than a response to a prior stimulus, but whose consequences may reinforce or inhibit recurrence 
of that behavior.
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     The measurement device used to examine operant subjectivity is the Q-sort, which consists of 
a set of stimuli, a scale, and an instructional statement that orients the participant towards the 
task of sorting the stimuli. The stimuli are sorted by the participant along the scale, which 
measures varying degrees of some quality. Each participant’s Q-sort can be correlated with each 
other participant’s, and the resulting correlation matrix is subject to either principal component 
analysis (PCA), or factor analysis. The outputs of the analysis are termed factors . Each factor 16
explains a portion of the variance that is common to all participant’s Q-sorts. If the individual 
participant’s Q-sort is a representation of each individual participant’s perspective, then a set of 
factors summarizes all the individual perspectives by way of a much smaller set of shared 
perspectives . Participant’s perspectives contribute to, and are correlated with, one or more of 17
the factors. The unit of analysis in Q-methodology are the factors, which measure the underlying, 
latent or archetypal perspectives which have 'given rise' to the observed variable, the 
participant’s Q-sort . 18
     R-methodology is the use of PCA or factor analysis to produce factors, which, in contrast with 
Q-methodology, represent correlated traits, attributes or characteristics of the participant (e.g. 
age and income level) (Brown, 1980). The unit of analysis is also the factor, but the factors do 
not represent the archetypal perspectives, instead representing an underlying variable that 'gave 
 The outputs of PCA are actually called principal components, but for simplicity, they will be referred to here as 16
factors as well.
 PCA and factor analysis are both data reduction techniques, although factor analysis may additionally measure 17
underlying, latent variables.
 Babbie (2010) defined unit of analysis as “the what or whom being studied” (p. 98)18
!109
rise' to the observed correlations between traits. For instance, if age and income are correlated, 
perhaps what 'gave rise' to that correlation is the latent variable of 'number of years in current 
career'. 
     In R-methodology, the dependent variables are the trait scores and the independent variables 
are the factors representing some latent variable (Denis, 2009). In Q-methodology, the dependent 
variables are the participant’s individual perspectives regarding the issue, as represented by their 
Q-sorts. The independent variables are the factors, which are measures of shared, common, or 
archetypal perspectives regarding the issue at hand. Those archetypal perspectives are said to 
have ‘given rise’ to the dependent variable. 
     As stated earlier in this section, Q- and R- methodologies can be differentiated by the simple 
statement that R-methodology is the factoring of participant traits, while Q-methodology is the 
factoring of participant perspectives (McKeown & Thomas, 1988). This differentiation is simple, 
clear and valid. An analogous, yet statistically based differentiation between Q- and R- 
methodologies is that Q- is simply the inversion of a matrix of R- trait scores, so that 
participants, instead of traits, are correlated and factored. This differentiation is also simple and 
clear, yet less valid. It is not meaningful to correlate participants based on a suite of disparate 
traits. As Stephenson (1953) states:  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Readers of Plato may remember that the comic poet, Aristophanes, divided 
mankind into three sexes, and not two: there was male, female and a combination 
of the two which could look both ways and walk backward or forward as it 
pleased. When in a hurry it rolled. This man-woman, however, was a child of the 
moon. The idea that R- and Q-techniques are merely different ways of looking at 
the same facts seems to have been plagued by this same lunar influence. (p. 47) 
If one simply inverts a matrix of participant traits and then attempts to factor analyze by 
participant, a problem regarding meaning arises. To explain this problem regarding meaning 
requires a greater understanding of the process of R-factor analysis. 
     An R- data set has each individual participant’s scores for various traits along each row. The 
columns, therefore, are singular traits. These traits are then standardized, so that disparate 
measures (such as income and weight) can be compared by their degree of deviations from the 
mean score for each trait. A matrix of correlations between traits is then created so that a measure 
of each trait’s correlation with each other trait is entered into the matrix . Each correlation is 19
measuring the degree of agreement between two traits (e.g. income and weight) which have been 
gathered from the participants and then standardized (Kline, 1994). Correlations fall between 
-1.00 and 1.00. Large positive correlation indicates that participants who scored highly in 
relation to trait x tended to score highly in relation to trait y (Watts & Stenner, 2012). High 
negative correlation indicates that high scores for trait x are typically associated with low scores 
on trait y, or vice versa. Zero correlation indicates that there is no association between the traits. 
The correlation matrix is then factor analyzed in an attempt to reduce the data, or to reveal sets of 
traits that are associated with a common, latent variable (Dennis, 2009; Watts & Stenner, 2012). 
 Pearson’s r is the correlational index used and is the root of the title, R-methodology.19
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Factor analysis accounts for the many associations revealed in the correlation matrix through the 
identification of a greatly reduced number of underlying factors (Watts & Stenner, 2012). Factor 
analysis used in this way, isolates groups of traits that have varied proportionately (or covaried) 
across the participants (Watts & Stenner, 2012). 
     When a score is standardized, it changes from an absolute measure of some variable for the 
individual (weight: 70 kg, income: $60,000) to a measure of the degree that the absolute score 
varies from the statistical mean (weight: .3 standard deviations from the mean, income: 2.4 
standard deviations from the mean). As stated earlier, the standardization of absolute scores is 
necessary for deriving correlations between traits of disparate units, but what is lost in this 
transformation of the data is the association of the absolute scores with the specific individuals 
who made them (Watts & Stenner, 2012). The factors revealed by the standardization of traits is 
demonstrative of the associations and differences between traits mapped at the population level, 
it is not demonstrative of individual differences between whole persons. Watts & Stenner (2012) 
explain, 
Person a turns out to be 174 cm tall, Person b is 180 cm, Person c is 171 cm, and 
so on. We have seen, however, that the standardization process transforms these 
absolute scores into merely relative scores that reflect how the attribute of height 
varies proportionally across the whole population of persons. The heights of 
specific individuals are no longer of any real concern. The fact that Person c is a 
full 9 cm shorter than Person b - an observation which is clearly indicative of a 
key difference between these individuals - is really of no interest to R 
methodological factor analysis. (p. 11) 
     R-methodology focuses on the association between specific traits (or attributes, variables, 
etc.) of individuals, but once those specific traits have been disassociated from the individual 
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through standardization of scores, no effective means has been found “to put the person together 
again” (Stephenson, 1936, p. 202; Watts & Stenner, 2012). If a researcher were possessed by 
lunar influences, as Stephenson (1953) suggests, and inverted an R- matrix of individual scores, 
so that the rows were standardized scores of individual traits and the columns were individual 
participant’s various standardized trait scores, the researcher could then create a by person 
correlation (Q-) matrix as opposed to a by trait correlation (R-) matrix . Results from this kind 20
of factoring by persons would likely conclude in results that are void of substantive meaning 
because the differences in the units of measure associated the different traits would make it 
difficult to maintain the transitory postulate, or the standard meaning of a score from person to 
person (Stephenson, 1953; Brown, 1980). As Brown (1980) explains, standardized meaning is a 
prerequisite for R-data, since if the transitory postulate cannot be assumed for a test, there is no 
meaning to the finding that individual a has a higher score than b on scale X and there is no basis 
for the correlations in the first place. Further, in R-methodology, standardization of meaning 
requires large numbers of cases where, in the long run, idiosyncratic meaning can be cancelled 
out through the expression of the mean. 
     In pursuit of a genuinely holistic methodological system, Stephenson explored the inverted 
matrix of R-data yet this early Q-factor analysis failed to deliver the holism Stephenson was 
seeking. The factors it produced, he said, "can only be distorted, unreal or potential with respect 
to any individual” and its pursuit “cannot lead [us] to a whole person" (Stephenson, 1936, p. 202; 
Watts & Stenner, 2012, p. 13). As previously stated, it was not long before proponents of this 
 This is typically called the transposed matrix model because the normal data matrix is turned on its side (Kline, 20
1994)
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kind of early Q-factor analysis recognized these problems and Q-factor analysis was all but 
abandoned (McKeown & Thomas, 1988). But, by changing the unit of analysis from traits, 
attributes, etc., to participant’s perspectives, or more literally their Q-sorts, Stephenson created a 
common unit of measurement, namely, self-significance, that requires no further standardization 
before correlation and retains its association with the whole person  (McKeown & Thomas, 21
1988; Watts & Stenner, 2012). It is this common unit of measurement that is missing from the 
misconception that Q-methodology is simply the inversion and factoring of an R- matrix of 
traits. 
4.2. PROCEDURAL STEPS IN Q-METHODOLOGY 
     The first step in a Q-methodological study is to sample a set of stimuli, which generally come 
in the form of statements, that will be tested by participants. The next step is to construct the Q-
sort board, where participants will sort the statements following a condition of instruction. The 
third step is to sample participants, having them perform a sorting of the statements in 
accordance with the condition of instruction and the Q-sort board. Once all participants are 
sampled, the next step is to factor analyze the Q-sorts performed by the participants. Lastly, the 
factors resulting from factor analysis are subjected to interpretation. 
 Also known as psychological significance, self-significance is the first-person perspective used to sort elements. 21
Those elements with a high, positive self-significance are ranked highly and positively, those with lower self-
significance would be ranked toward the neutral middle, those with high, negative self-significance would be ranked 
in the highly negative position (Burt & Stephenson, 1939; Watts & Stenner, 2012).
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     What follows in the remainder of this chapter is an explanation of the theoretical background 
and guiding principles necessary for the successful completion of the above methodological 
steps. While the first step in preforming a Q-methodological study is the sampling of statements, 
it seems helpful to explain the second step, the construction of the Q-sort board and the sorting 
task presented to the participant first. 
4.2.1. Q-sort Construction 
     In a Q-sort, the measuring device inherent to Q-methodology, participants weigh statements 
in response to a conditions of instruction, in accordance with their perspective about the problem 
(Donner, 2001). The Q-sort typically consists of 20-50 cards with statements printed on them and 
arranged, by the participant, in accordance with a scale and a quasi-normal distribution (Figure 
4.1) (Donner, 2001). The scale is arranged so that statements of greater positive psychological 
significance go on the right side, statements of little to no psychological significance go in the 
middle and statements of greater negative psychological significance are arranged to the left of 
center (Brown, 1980; McKeown & Thomas, 1988). The participant may arrange the statements 
in any order, as long as the statements fit within the quasi-normal distribution presented; 
participants are therefore forced to prioritize more statements around the ‘neutral’ center than at 
the extremes (Brown, 1980; McKeown & Thomas, 1988). By sorting the statements in this 
fashion, participants must consider the psychological significance of each statement in 
comparison to the psychological significance of all the other statements. Because the participants 
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have limits to how many statements can be placed at each interval in the scale of psychological 
significance, they must engage not only in comparison, but also in tradeoffs.  
Figure 4.1. The distribution of statements in a Q-sort. 
 
     Researchers must decide how many intervals there would be along the scale running from a 
negative integer to zero then to a positive integer. This decision is constrained by the number of 
statements in the Q-sample  and the need for an odd number of intervals so that there is a zero 22
position (Brown, 1980). Brown (1980) suggests that Q-samples smaller than N=40 may find an 
interval range from +4 to -4 most satisfactory, a Q-sample with 40 to 60 statements would do 
well with intervals from +5 to -5 and intervals from +6 to -6 are not untypical for Q-samples 
beyond N=60. The relationship between the size of the Q-sample and the number of intervals in 
 Q-sample is the set of stimuli, or statements, that are sorted by the participant into a Q-sort.22
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the scale’s range affects the Q-sort’s kurtosis  (Brown, 1980). With greater kurtosis comes a 23
greater concentration of statements around the neutral center, less kurtosis means a greater 
concentration of statements towards the extremes. If methodologists assume that participants are 
generally unaware, unfamiliar or uninterested in the subject matter, then it is more likely that 
subjects will not have great self-significance about a greater number of the statements, therefore, 
more spaces should be available towards the middle of the distribution (more kurtosis) (Brown, 
1980). By contrast, if participants tend to be strongly aware or have high levels of psychological 
significance for the subject matter, then a lower kurtosis distribution may be employed so that 
more statements may be sorted away from the neutral middle (Brown, 1980). 
     Along with a numbered scale at the bottom of the Q-sort board are a set of adjectives or 
adverbs describing the extreme and zero value positions in the distribution. The descriptors could 
be ‘most like me’ at the positive extreme, and ‘most unlike me’ at the negative extreme. 
Statements in the zero value position would then be those neither like or unlike me, or ‘not like 
me’. The descriptor at the extremes should represent high psychological significance for the 
participant, while the one in the middle should represent no psychological significance because, 
as Brown (1980) says, “the major underlying dynamic of the Q-sorting situation is psychological 
significance - i.e., as is easily demonstrated, statements at the extremes of the distribution are 
most salient (significant) for a person operating under a specific condition of instruction; those 
towards the middle are relatively neutral” (p. 198) as shown in Figure 4.2. This is important for 
phenomenological and statistical reasons. Phenomenologically, these types of descriptors seems 
 kurtosis refers to the sharpness of the peak of a frequency-distribution curve.23
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to best fit the way most people appear to sort (Brown, 1980). Therefore, a scale constructed from 
most negative to most positive seems to be the most operant form. This pattern of sorting was 
termed “choice equilibrium” by Stephenson (1953, p. 60). Statistically, Brown (1980) states that 
by having the zero column as the place of low or no psychological significance, all Q-sorts are 
anchored to the same origin of meaning, that is, a point of no psychological significance. From 
this point, statements of psychological significance can distend in order of increasing magnitude 
(Figure 4.2). Brown (1980) states that, statistically, this distinction is essential for correlation, 
which assumes means to be equivalent, which they very nearly always are in Q-studies when 
precautions have been taken to assure a fairly balanced Q-sample. 
Figure 4.2. According to Brown (1980), the scale used for Q-sorting should follow the choice equilibrium curve of 
psychological significance below (most to most), not the least to most curve. 
     By contrast, North et al. (1963) suggested that the major pre-requisite for scalability of the Q-
sorts is the participant’s treatment of the items to be sorted in terms of their ‘least to most’ 
intense expression of a certain quality, as defined in the condition of instruction. For North et al. 
(1963) the midpoint should not be considered an area of zero psychological significance, or an 
area of neutral expression of a certain quality, or an area for the placement of items the 
participant is ambivalent about, but “on the contrary, the mode is defined as an average 
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expression of intensity within the universe of statements presently before the scaling judge” (p. 
56). Brown (1980) states that North et al. (1963) are “totally in error in this regard” (p. 199), 
going on to cite Stephenson’s reasoning, that the zero point remains the very basis for 
correlations between sorts, without this point of zero psychological significance, Q-sorts are 
unanchored from a shared origin of meaning (the point of no psychological significance) and 
correlations between Q-sorts become meaningless. 
     Brown (1980, p. 199) provides the following examples to help explain that the scale of 
psychological significance, from ‘most to most’, can also be self calibrating around the mean: 
“In all estimates of stimuli belonging to a given range or group we tend to form 
our judgements around the median value of the series...” (Hollingworth, 1910, p. 
462). In the study of odor preferences, for example, subjects rank-order the 
various odors from pleasant to unpleasant, water being odorless, naturally gaining 
the neutral score. But even if the series is skewed in the pleasant direction, 
exposure to the entire range of stimulation effects a shift of “hedonic neutrality” 
toward a new point of experiential indifference around which affectively distends 
in a balanced and symmetrical way. This tendency toward a shifting indifference 
point as a function of prior stimulation was perhaps first mentioned by Hume 
(1888, p. 593), who, in a burst of unanticipated clarity, noted that we tend to 
“regard everything as mean, when set in opposition to what is superior of the 
same kind,” and this phenomenon operates as well in politics: In 1964, for 
example, Barry Goldwater was evaluated as more moderate vis-á-vis Lyndon 
Johnson when comparisons were made with George Wallace (Rotter and Rotter, 
1966), i.e., the sum of affective values having shifted to the right, judgements 
about Goldwater varied conversely. 
Thus, it appears that Brown (1980) suggests sorting from ‘most to most’ achieves the same 
scaleability called for by North et al. (1963) while maintaining the zero point of psychological 
significance, which, according to Stephenson, is necessary for meaningful correlation. 
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     The condition of instruction is another important element that guides the participant through 
the Q-sorting process. The power of the condition of instruction, for guiding the participant to 
the task at hand, should not be underestimated. In fact, Q-sort studies have been done on only 
one or a handful of participants, where each participant completes the same Q-sorting process 
multiple times, but the condition of instruction changes. The changes in the condition of 
instruction alone can change the resulting Q-sort. 
     The basic goal of the condition of instruction is to orient the participant to the task at hand in 
a way that minimizes idiosyncratic interpretation by the participant. For example, say you are 
interested in understanding how people spend the time during their weekends. You are 
considering the condition of instruction, “What are you most likely to be doing on a Saturday 
night? Please sort the weekend activities printed on the statement cards from most likely to most 
unlikely.” The term, Saturday night, could be interpreted differently by your participants, which 
leads to measurement error. Most people probably have Saturday nights off, so you are 
measuring what you want to for those people, but others might work Saturday nights, so you are 
not really measuring shared meaning. In Q-methodology, at each step in the process the 
methodologist’s goal should be to maximize the shared meaning and minimize idiosyncratic 
meaning, which will become measurement error later in the data analysis process. Perhaps a 
better condition of instruction for the example study would be, “What are you most likely to be 
doing on the night of your day off of work?” At any rate, the language for the condition of 
instruction should be clear and not subjected to idiosyncratic interpretation, or misreadings, or 
misunderstanding. Pilot testing is a good process for rooting out this type of measurement error. 
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4.3. CONSTRUCTION OF THE Q-SAMPLE 
     The Q-sample is the set of stimuli that are rank-ordered by participants into a Q-sort (Brown, 
1980). The Q-sample is most often a set of statements , but can also be a set of words, pictures, 24
colors, etc. (Donner, 2001). The Q-sample is selected from a universe of traits about a topic 
(McKeown & Thomas, 1988). Stephenson originally termed this universe the ‘population’ but 
later, he renamed it the ‘concourse’ to connote the running together of ideas in thought. (Brown, 
1980). The statements making up the Q-sample are often selected from primary communication 
with the participants such as interviews, focus groups or written communication, or secondary 
communication such as newspapers, magazines, radio and television (McKeown & Thomas, 
1988). Statements drawn directly from participants or from popular media are called 
‘naturalistic’ statements and tend to better reflect how the participant actually considers the topic 
at hand (McKeown & Thomas, 1988). With naturalistic statements, participants should have a 
higher degree of shared meaning for each statement reducing the idiosyncratic meaning for each 
participant. 
     McKeown and Thomas (1988) categorize another type of statement as ‘ready-made’. These 
statements are derived from sources outside current communication surrounding the topic at 
hand. Donner (2001) suggests that ready-made statements can be made ‘from scratch’ out of the 
researcher’s own consideration of the topic. Other ready-made statements are derived from past 
studies, including interviews and surveys or even from sets of standardized Q-samples. Ready-
 For this study, the elements that make up the Q-sample are statements. They will be referred to as such from now 24
on.
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made statements allow the researchers to expand the range of meaning surrounding the topic, 
which can be helpful, especially if the topic under consideration is not one that generally occurs 
in the minds of participants. As McKeown (1988) states, “possibilities for generating Q-samples 
is enormous, bounded only by the researchers imagination and by the nature of the problem 
under consideration” (p. 28). 
     Donner (2001) offers some simple guidelines for sampling statements from the concourse of 
ideas. First, try to choose elements that differ substantially in meaning. Items that are nearly 
repeats of one another are confusing to participants, as are pairs of items that are the exact 
inverse of each other. Try to avoid extreme elements that are “so good (or so repulsive) that 
everyone you sample could be expected to either agree (or disagree), to the exclusion of 
prioritizing other items. Instead, elements should be plausible competitors with one another, such 
that some participants may be attracted to them and others disinclined to choose them” (p. 27). 
These guidelines from Donner (2001) support an overarching goal within Q-methodology of 
keeping the measuring process simple enough as not to alter the communication of perspective 
from the participant to the researcher. If the statements are inherently attractive, repulsive, or 
vague, such that everyone places them in similar positions, this could result in correlations 
between sorts that do not really exist, and therefore, an opportunity is missed to distinguish 
between perspectives. 
     Because Q-samples are sampled from the wider concourse, the Q-methodologists can benefit 
from using sampling techniques familiar as techniques for sampling participants from the wider 
!122
population. One such technique is unstructured sampling, where statements are simply assumed 
to be relevant to the topic and are chosen without great effort to ensure the coverage of all 
possible sub-issues (McKeown & Thomas, 1988). Unstructured sampling gives a reasonably 
accurate ‘survey’ of perspectives on a given issue, but the risk is that some qualities about an 
issue are under represented and others could be over represented. Consequently, a sampling bias 
could be inadvertently incorporated into the Q-sample (McKeown & Thomas, 1988). 
     Structured samples are composed more systematically as to avoid weaknesses found in 
unstructured sampling (McKeown & Thomas, 1988). McKeown and Thomas (1988) note that 
structured samples can be used to promote theory testing by incorporating hypothetical 
considerations into the sample. The customary practice in this type of theory testing is to apply 
the design principles of factorial experimentation, where statements are assigned to experimental 
conditions designated and defined by the researcher a priori (McKeown & Thomas, 1988). 
Structured samples can be designed deductively or inductively, emerging from patterns that are 
observed as statements are collected (McKeown & Thomas, 1988). 
     In summary, unstructured sampling from the concourse can often suffice as an accurate 
survey of the topic at hand, though there may be greater likelihood of inadvertent sampling bias. 
Structured sampling could reduce inadvertent sampling bias by systematically narrowing the 
concourse from which statements are selected. Structured sampling can also be used to test a 
priori hypotheses. After describing the range of techniques possible in creating a Q-sample, 
McKeown and Thomas (1988) return to a central tenet, “the aim [of sampling] is always the 
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same, to ensure a reasonably comprehensive and representative selection of a particular 
population of stimulus elements” (p. 36). 
4.4. THE PERSON SAMPLE, OR P-SAMPLE 
     In Q-methodology, participants are chosen “to facilitate the expectation of finite 
diversity” (Stainton Rogers, 1995, p. 182). That is, much like in the sampling of statements from 
the concourse of ideas, in choosing participants, the researcher attempts to sample participants 
from across the finite field of diversity (Stainton Rogers, 1995). 
The notion of finite diversity also informs the number of participants required. 
Because it is the manifold of discursive diversity that is of interest, not the 
participants per se, Q methodology aims to find no more than one to five ‘cases’ 
of each element in that diversity. (Stainton Rogers, 1995, p. 182) 
     Watts and Stenner (2005) suggest that, if the researcher is interested in demonstrating that a 
particular perspective is shared by several persons, then it is preferable to have a sample of 
participants that is large enough and diverse enough to capture multiples of distinct perspectives. 
But there may be a statistical argument against large P-samples. In R-methodology, a rule of 
thumb is to have at least twice as many participants as traits being measured (Kline, 1994). 
Because of the inverted nature of Q-methodology, this assumption would suggest having at least 
twice as many statements for Q-sorting as participants (Watts & Stenner, 2005). Though R- and 
Q- methodologies are hardly equivalents in this way, Watts and Stenner (2005) suggest that it is 
probably sensible to maintain a ratio of at least one statement for every participant, if mainstream 
publication is a goal of the research. 
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     Similar to Q-sampling, if the researcher has theoretical hunches about the influence of some 
characteristic of participants on their perspective, factorial sampling design, or other structured, 
strategic, or theoretical sampling techniques may be appropriate (Brown, 1980; McKeown & 
Thomas, 1980; Stainton Rogers, 1995; Watts & Stenner, 2005). If no such theoretical framework 
exists and the researcher is simply interested in delineating the perspectives surrounding the 
issue at-hand then unstructured, opportunistic, or pragmatic sampling techniques such as 
snowball sampling are entirely appropriate (Brown, 1980; McKeown & Thomas, 1980; Stainton 
Rogers, 1995; Watts & Stenner, 2005). “The whole point of Q methodology is to allow 
individuals to categorize themselves on the basis of the item configuration they produce” (Watts 
& Stenner, 2005, p. 80). 
What is of interest here are the attitudes as attitudes, quite independently of 
whoever may have provided them. This is not to say that the persons as such are 
of no interest, but the principle of limited independent variety (Keynes, 1921) 
holds that only a small number of factors are likely to be involved in any domain 
of discussion. (Brown, 1980, p. 247) 
Lastly, Donner (2001) suggests that, while Q-methodology studies of a single participant are not 
uncommon, it is uncommon for a P-sample to include more than one hundred participants 
(Donner, 2001). 
4.5. DATA COLLECTION 
     There are currently several internet-based Q-sort applications available to researchers. Watts 
and Stenner (2012) recommend that if a researcher chooses to have participants complete their 
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Q-sorts online, the research must provide very good written instructions, because, “Q-sorting is 
one of those things that are much easier to do than to explain in words, so [producing good 
written instructions] is actually a pretty complex task” (p. 87). Watts and Stenner (2012) and 
Donner (2001), while not dismissing online Q-sorting completely, suggest that Q-sorting is really 
best done by hand by a participant, with a researcher in the room. This allows the research to 
help guide each participant through the process, reducing the potential for sorting errors, and 
allows participants to easily compare the statement cards (Watts & Stenner, 2012). “It’s just so 
important in Q methodology that the participants really engage with the items and that they are, 
when necessary, able to see all of the categories of items at once. In the absence of these and 
other elements, it is very difficult to claim that a process of relative  evaluation has taken 
place” (Watts & Stenner, 2012, p. 88). Similar problems plague postal Q-sorts, along with the 
additional cost of having to mail so many copies of the statement cards. For in-person surveys, it 
is possible to have several participants be given Q-sorts at one time, as long as the researcher 
maintains the ability to assist the participants and checks to make sure that they are 
understanding the task at hand (Donner, 2001). 
     For in-person surveys, the participant should be provided with a printed condition of 
instruction and a blank copy of the sorting distribution, such as the one in Figure 4.1 (Donner, 
2001). Watts and Stenner (2012) and McKeown & Thomas (1988) suggest that cards, with the 
ranking values printed on them, be laid out at the top of the table, for the participant to reference. 
Donner (2001) recommends a guide strip, with the ranking values and the number of statements 
belonging there, be provided. Whatever guidance is provided, the researcher should make sure 
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that the participant has enough room to build the complete distribution of statements. A flat space 
the size of a card table is usually sufficient (McKeown & Thomas (1988). 
     Upon arrival, the participant should begin by completing any ethical formalities, such as the 
signing of consent forms and the researcher should gather any pre-sorting information, such as 
demographic information, that they need (Watts & Stenner, 2012). To begin the Q-sorting 
process, the researcher should verbally state the condition of instruction to the participant, while 
providing a copy for them to read along (Watts & Stenner, 2012). The researcher should then 
place the statements in one pile in front of the participant. Then the researcher should go over the 
value scale and should point out how many statements belong at each value category (Watts & 
Stenner, 2012). The researcher should then ask the participant to read each statement card 
carefully and sort the cards into three piles, one pile, representing the statement participants feel 
should belong somewhere on the positive end of the scale, one pile for the neutral positions, and 
one for the negative end. The participant should not feel that a certain number of statements 
belong in each of the three piles, just that one pile is positive, one is neutral and one is negative 
(Watts & Stenner, 2012). Once all of the statement cards have been sorted into the three piles, the 
participant should set the negative and neutral piles aside. 
     The next step is to have the participant spread out the cards in the positive pile, so that they 
can see all of them at once (Watts & Stenner, 2012). Have them pick out the statements they 
think should belong in the most positive category. Have them place those statements at their far 
right position along the scale. At this point it may be helpful to remind the participants that a 
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statements position within a value category is irrelevant. Have the participant arrange those 
statements in a column, so that they can continue to reference them through the rest of the sorting 
process. Then have the participant pick out the statements they think belong in the next most 
positive category and arrange them accordingly. Have the participant continue in this way, 
moving towards the neutral position, until all of the cards from the ‘positive’ pile are distributed 
(Watts & Stenner, 2012). The participant should then take up the negative pile, and, beginning 
with the most negative column, sort the statements into the appropriate value categories towards 
the neutral categories, just as they have done with the positive pile. When that pile is exhausted, 
they should move onto the neutral statements, selecting the most positive ones first and placing 
those statements in the appropriate value category, and moving towards the most negative, open 
positions. Have them check that the correct number of statements appear in each column, and 
have them look over the whole Q-sort to see if any adjustments need to be made. 
     Next, the researcher should record the sort in some way. Watts and Stenner (2012) 
recommend having the statements numbered and writing the number in the corresponding blank 
on a sheet with the distribution printed on it. If the researcher is collecting post-sorting 
interviews, by recording the participant’s Q-sort, the researcher can begin to become familiar 
with how the participant has sorted the statements, and may be able to generate questions for the 
interview. 
4.6. Q-ANALYSIS 
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     At this time, the statistical program PQMethod is the most frequently used statistical program 
for analyzing Q-sort data (Watts & Stenner, 2012). At some of the steps in the statistical analysis 
process, PQMethod offers a choice of statistical techniques. Some of the techniques have 
important utilitarian and theoretical implications. Those implications will be explored here. 
4.6.1. Building the Correlation Matrix 
     The first step in the analysis of Q-sort data, after entering the individual Q-sorts into 
PQMethod, is to build a pair-wise matrix of correlations between Q-sorts (N x N where N = # of 
Q-sorts). First, the Q-sort value categories (e.g. -4 to +4) are converted to positive integers (e.g. 1 
through 9) to ease the calculation of correlations. This converts the mean value of the Q-sort 
from 0 to (e.g. 5), but the standard deviation from the mean remains the same. The mean and the 
standard deviation are the same for all Q-sorts, which simplifies the equation for calculating 
Pearson’s r correlations  between two scores: 25
 !  
where N=number of statements in the Q-sample, s2=the variance of the forced distribution, 
d2=the squared difference in scores between statements in two Q-sorts (Brown, 1980). Because 
the number of statements and the variance is the same for all Q-sorts in a particular study, the 
denominator in this equation remains constant (Brown, 1980). The formula for generating 
 The equation for Pearson’s r correlations, when the means and standard deviations are not assumed to be the same 25
for each score is: ! , where x and y are the deviation scores around the mean of respective Q 
sorts, X and Y. 
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Pearson’s r values divides the sum of the squared differences between each item in two Q-sorts 
(∑d2), by the total variance for all statements between two Q-sorts (2Ns2) (Brown, 1980). 
Therefore, when the sum of the squared differences (∑d2) equals the mean variance (2Ns2) for all 
items in the two Q-sorts, the r value is 0.00. When the sum of the squared differences is greater 
than the total variance, r is <0.00. When the sum of the squared differences is twice the total 
variance for the two Q-sorts, r value is -1.00. When the sum of the squared differences is less 
than the total variance for the two Q-sorts, the correlation is positive, and when the sum of the 
squared differences is zero, the Q-sorts are perfectly correlated (1.00) (Brown, 1980). 
     Each pair-wise correlation is then added to a pair-wise matrix. The correlation matrix is of 
little value to the Q-methodologist as an end result because there is simply too much data to draw 
meaningful conclusions, but it does represent a transformation of the data necessary for factor 
analysis (Brown, 1980). 
4.6.2. Factor Analysis and Principal Component Analysis 
     After populating the pair-wise correlation matrix, which is done in one keystroke in 
PQMethod, the second step is to extract a set of factors from the correlation matrix. The factors 
represent fabricated Q-sorts with which a set of participants is highly correlated (Brown, 1980). 
The statistical techniques available for extracting these factors from the correlation matrix, factor 
analysis and principle component analysis (PCA), are used in many other research 
methodologies besides Q (Denis, 2009). In general, factor analysis and PCA are used to reduce 
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the dimensionally of observed data or to act as data reduction techniques (Denis, 2009). 
Tabachnick and Fidell (2007) generally described these techniques as being applied to a single 
set of variables when the researcher is interested in discovering which variables in the set form 
coherent subsets that are relatively independent of one another. Factor analysis and PCA answer 
the question, how does a set of observed variables naturally group based on correlations, where 
the groups of highly correlated variables are relatively uncorrelated, or independent, across 
groups (Tabachnick & Fidell, 2007). A variable’s high correlation with one factor and low 
correlation with another factor is considered a variable’s degree of orthogonality . Orthogonality 26
can be improved through factor rotation, which changes the factors to increase orthogonality of 
the factors without changing the original correlation matrix . 27
     Factor analysis and PCA differ in the preparation of the observed correlation matrix for 
extraction, resulting in different variance being analyzed. In PCA, all the variance in the 
observed variables is analyzed. In factor analysis, attempts are made to estimate and eliminate 
variance that is due to error and variance that is unique to each variable. Therefore, in factor 
analysis, attempts are made to only analyze shared variance (Tabachnick & Fidell, 2007). 
     Tabachnick and Fidell (2007), summarize how the difference in the variance analyzed 
between factor analysis and PCA effect what the results of each process can say: 
Theoretically, the difference between [factor analysis] FA and PCA lies in the 
reason that variables are associated with a factor or component. Factors are 
 orthogonality is the state of being statistically independent.26
 A more rigorous treatment of factor rotation occurs in the factor rotation subsection of this chapter.27
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thought to 'cause' variables - the underlying construct (the factor) is what 
produces scores on the variables. Thus, exploratory FA is associated with theory 
development and confirmatory FA is associated with theory testing. The question 
in exploratory FA is: What are the underlying processes that could have produced 
correlations among these variables? The question in confirmatory FA is: Are the 
correlations among variables consistent with a hypothesized factor structure? 
Components [of PCA] are simply aggregates of correlated variables. In that sense, 
the variables “cause” - or produce - the component. There is no underlying theory 
about which variables should be associated with which components; they are 
simply empirically associated. It is understood that any labels applied to derived 
components are merely convenient descriptions of the combination of variables 
associated with them, and do not necessarily reflect some underlying process. 
(Tabachnick & Fidell, 2007, p. 609) 
     Confirming the theory that factors ‘cause’ the variables, Denis (2009) provides the following 
model of factor analysis: Consider the following x1....xp random variables in which f1....fm are the 
factors. Then, according to the theory of factor analysis, each random variable can be expressed 
as a function of the latent variables, or “factors”: 
  x1 =λ11f1 +λ12 f2 +...+λ1m fm +e1 
  x2 =λ21f1+λ22f2+...+λ2mfm+e2 
  . 
  . 
  xp =λp1f1+λp2f2+...+λpmfm+ep 
whereby, p random variables, denoted by vector x, can be expressed as linear combinations of m 
latent variables, or common factors, where for each random variable, we will also obtain an error 
term (e). λ is the random variable’s correlation with the factor. Applying this model to Q-
methodology, the vector x would be a Q-sort and p random variables denotes individual 
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participants. Therefore, according to this model, an individual participant's Q-sort is a function of 
the sum of their Q-sort’s correlations with each of the identified factors, plus an error term. 
     Brown (1980) provides more detail regarding the error term: 
  ep=sp2+se2 
whereby sp2 is the specific, or idiosyncratic portion of a participant’s Q-sort that is not held in 
common with any of the other participants, yet is not attributable to error. se2 is sampling error. ep 
is generally considered to contribute a .2 correlation to a participant’s Q-sort (Brown, 1980; 
Frank, 1956; Hilden, 1958; Steller & Meurer, 1974). The assumption of 0.2 of the correlation 
being attributable to error is derived from testing, where the same Q-sort is given to the same 
participant at two different time periods. It is assumed that on average, a participant’s test and 
retest iterations of the same Q-sort correlate at the 0.80 level, instead of perfectly (1.00). The 0.2 
is assumed to be due to error, which might be a result of mood change, change in memory, a 
different reading of the statements, or any other ‘random’ effect. 
     Factor analysis seeks to remove that portion of a participant’s correlation that is idiosyncratic 
(sp2) and due to error (se2) when factoring. Therefore, factor analysis creates factors based only 
on the portion of a participant’s correlation that is correlated with the other participants. This 
portion of a participant's Q-sort is the participant’s communality (h2), and: 
  h2=(λp1f1+λp2f2+...+λpmfm)2 
That is, the correlation that a participant’s Q-sort shares with other participants (communality 
(h2)) is equal to the sum of the squared factor loadings for a participant. 
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     Factor analysis applies an estimate of communality in the diagonal of the matrix of 
correlations between Q-sorts. From this matrix, a factor estimate is derived. The process is 
iterative, with each iteration the diagonal is replaced with a better estimate of communality until 
the square factor estimate is sufficiently close to the estimate of communality or does not change 
through further iterations. By contrast, PCA applies perfect correlation (1.0) to the diagonal in 
the matrix of correlations between Q-sorts. In this way, PCA does not attempt to extract 
idiosyncratic or sampling error correlation from the variance explained by components. 
Therefore, PCA effectively reduces data from a larger data set and explains more of the variance. 
Factor analysis reduces the data as well, but additionally extracts an error term before factoring. 
By extracting the error term, Factor analysis builds factors based on an estimate of the shared 
correlation between participant’s Q-sorts. The theoretical implications here are that PCA builds 
mathematically precise models (components) of the total variance, while FA removes error 
before building the models (factors). In doing so factor analysis assumes that the factors 
represent only the shared correlation between Q-sorts and that these factors ‘gave rise’ to the 
participant’s action of Q-sorting (Brown, 1980; Denis, 2009; Tabachnick & Fidell, 2007). 
4.6.3. The Process of Factor Analysis 
     The predominant type of factor analysis used in Q-methodology is centroid, or the simple 
summation method (Brown, 1980). Before computers, it was most useful for its computational 
ease and because it provided an approximation of more refined methods, such as principal 
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axes(Brown, 1980; Holzinger, 1946). Centroid factor analysis was developed along side and in 
support of judgmental factor rotation this type of rotations allows the researcher to explore the 
data in pursuit of theory based observations regarding the data. Centroid has been retained in Q-
methodology because it permits the researcher to engage in data exploration (Watts & Stenner, 
2012). 
     Factor analysis attempts to explain as much of the variance in the original correlation matrix 
as possible. Summing the entire correlation matrix yields the magnitude of correlation factor 
analysis hopes to explain, but because correlations can be both positive and negative, the process 
of summing the matrix involves the side effect of positive and negative correlations canceling 
each other out. Centroid factor analysis begins by taking the matrix of correlated Q-sorts and 
reflecting (reversing all the signs of) all the columns and rows that sum to a negative total. This 
maximizes the positive nature of each of the columns of correlations in the matrix (Brown, 1980; 
Holley, 1947). 
     The next step is to provide an estimate of the correlation each Q-sort shares with itself. This is 
the value in the diagonal of the correlation matrix. There are several estimates that can go into 
the diagonal. For example, PCA simply puts 1.00 into the diagonal, representing perfect 
correlation, which leads to the resulting factor explaining all of the variance, without assuming 
an error term (Brown, 1980). Q-methodology typically assumes that there is sampling error and 
idiosyncratic variation that should not be summarized through factor analysis; Q-methodology is 
looking to explain only the shared variance. Therefore, an estimate of only the shared variance a 
!135
Q-sort shares with itself goes into the diagonal. Test-retest experiments using Q-methodology 
have shown that multiple Q-sorts from the same participant tends to correlate at about the 0.80 or 
0.90 level (Brown, 1980; Frank, 1956; Hilden, 1958; Steller & Meurer, 1974). This estimate can 
be used in the diagonal. Other adequate estimates are the communality of a particular Q-sort, that 
is, the percentage of a person’s Q-sort response associated with the responses of the other 
subjects in the study, or the highest correlation in the column, or the average correlation in the 
column. “In the end, the original estimate [of a person's Q-sort with itself] does not make too 
much of a difference, because multiple iterations of the extraction of the first factor are to follow, 
and the diagonal will be replaced with more accurate estimates at each iteration” (Brown, 1980, 
p. 211). 
     With the estimate of the diagonal in place, an estimate of the factor loadings for the first 
factor can be generated. This is done by finding the total (T) of the correlations in the matrix 
(NxN correlations) and then dividing each column total by the square root of T. Each column 
total represents the correlation shared between one Q-sort and the rest of the Q-sorts. The square 
root of T represents the total correlation shared between all Q-sorts (square root of NxN 
correlations). Therefore, the estimate of the first factor loading for each Q-sort is a ratio of the 
total correlation shared between one Q-sort and all the others to the square root of the total 
shared correlation. If the first estimation of the first factor loading (f1) for each Q-sort, squared 
(f12), is within +/- 0.02 of all the diagonal estimate inserted earlier, the estimate is deemed 
acceptable. If any estimate of f12  is not deemed acceptable, then f12 replaces the original diagonal 
estimates, and the the T column totals and f1 analysis are iteratively recalculated, until the 
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resulting f12 is deemed acceptable or further iterations result in no change in the f12 value. The 
final factor loadings (f1) for the first factor can be interpreted as follows: given the correlations in 
the correlation matrix, including the reflections, there exists an underlying dimension such that 
Q-sort 1, 2, 3...n will correlate with this first factor by an amount equal to its factor loading 
(Brown, 1980). 
     The next step is to determine the residual correlation between the Q-sorts that is not 
accounted for by the first factor. The residual correlation is calculated by subtracting the product 
of two Q-sort’s first factor loadings from their original correlation, which yields the portion of 
the original correlation not explained by the factor loading: 
!  
The residual correlations between all Q-sorts are then populated into a matrix of residual 
correlation and factor analysis proceeds with the process outlined in the previous paragraph. 
Factors can continue to be extracted and with each extraction, less and less of the variance is 
explained. At a point, further extractions no longer serves to reduce the dimensions of the 
original correlation matrix. 
4.6.4. Estimating the Number of Factors 
     Each factor extracted through factor analysis explains a certain amount of shared variance 
amongst all Q-sorts in the sample. The power of a factor to explain a portion of the total shared 
variance can be measured by the eigenvalue of the factor and the percent of explained 
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variation . As the eigenvalue and the percent explained variance decreases, so does the power of 28
the factor to explain an actual and independent perspective that surrounds the subject at hand. 
Therefore, eigenvalues and percent explained variance are useful in determining how many 
factors are actually there. There are several tests to help guide Q-methodologists towards the 
'correct' number of factors to extract from the data, some of them use eigenvalue or percent 
explained variance to guide decision making. 
     The 'magic number seven' is the number of factors that PQMethod extracts as the default. 
Also, Brown (1980) argued that experience with the method has lead him to find that extracting 
seven factors for rotation is generally suitable. Watts and Stenner (2012) suggest the rule of 
thumb of extracting one factor for every six to eight participants. Another criterion is to accept 
factors that have two or more statistically significant loadings . Yet another criterion is 29
Humphrey's rule, which states, "a factor is significant if the cross-product of its two highest 
loadings (ignoring sign) exceeds twice the standard error"  (Brown, 1980). Another criterion 30
requires doing a PCA of the data, then doing a scree test of the components and plotting the 
eigenvalues for each component in a line graph (Watts & Stenner, 2012). Watts and Stenner 
(2012) said that "the number of factors to extract is indicated by the point at which the line 
changes slope" (p, 108). Finally, Watts and Stenner (2012) recommend parallel analysis, first 
 Eigenvalue is the sum of the squared factor loadings, across all participants (∑f²). Therefore, it represents a 28
measure of each factor's power to represent participant perspectives. Eigenvalue and percent explained variance are 
related, in that: 
!  
(Watts & Stenner, 2012).
 A significant factor loading at the .01 level is one that is at least as great as 1/√N ∗ 2.58 (Brown, 1980). 29
 Standard error = 1/√N (Brown, 1980).30
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described by Horn (1965). This criterion also requires running a PCA, but on one-thousand 
random data sets, where the Q-sample size and kurtosis of the Q-sort are the same as the actual 
study. Eigenvalues of the study factors that exceed the 95th percentile eigenvalue from the 
random data set have less than a 5% chance of not actually existing in nature (Watts & Stenner, 
2012). 
     The Kaiser-Guttman criterion uses an eigenvalue of 1.00 as the threshold for factor retention 
(Guttman, 1954; Kaiser, 1960; Watts & Stenner, 2012). Any factors with an eigenvalue of less 
then 1.00 is not retained because it actually accounts for less variance than a single Q-sort, which 
clearly eliminates the utility of that factor's ability to reduce the data (Watts & Stenner, 2005). 
This criterion is widely used in factor analysis, though it may retain more factors than are really 
there with large P-samples because the larger the P-sample, the larger the eigenvalue for a factor, 
simply due to the summation of factor loadings across all participants. 
     Although there are relevant objective criteria that can aid in deciding how many factors to 
retain for extraction, an important test is a factors interpretability (Tabachnick & Fidell, 2007). A 
good PCA or FA 'makes sense'; a bad one does not (Tabachnick & Fidell, 2007). As Watts and 
Stenner (2012) said, the perspective itself, derived from the factor, "must have substantive 
meaning and significance...[and] a sound and meaningful solution is very likely to explain a 
decent proportion of the study variance and [will] commonly involve a set of factors with 
relatively high EVs" (p.106). In practical terms, interpretation and naming of factors depend on 
the meaning of the particular combination of Q-sorts that correlate highly with each factor. A 
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factor is more easily interpreted when several Q-sorts correlate highly with it and those Q-sorts 
do not correlate with other factors  (Tabachnick & Fidell, 2007). 31
4.6.5. Factor Rotation 
     Factor rotation can be accurately conceptualized as the process of systematically altering the 
factors (that is, the variance that the factor explains and the resulting variable correlation with the 
factors), in order to increase their explanatory power. In the wider world of factor analysis, the 
statistically objective routine of rotation provides for more mathematically precise factors; “just 
as the regression line is positioned in a non-arbitrary way in the sense that its location minimizes 
the sum of the squared deviations about it”, rotation is employed towards the goal having the 
‘best fit’ factors (Brown,1980, p. 224). In Q-methodology, practitioners generally prefer 
judgmental factor rotation. The goal of ‘best fit’ still applies, but in a less objective sense, as 
stated here by Brown (1980), 
The objective procedures for rotation of course have their place, but the scientist 
himself is not totally objective in the sense that he prefers some hypotheses over 
others and enjoys following up on hunches. Subjective guesswork and just plain 
“muddling about” have always been a part of science, and the rotation of factors, 
as will be shown, provides an opportunity for the expression of this impulse. (p. 
224) 
This additional goal presented by Brown (1980) of ‘muddling about’ can easily be misinterpreted 
as changing the data to fit theory. This is not the case; in judgmental rotation, the data remains 
inviolate. The investigator “is hypothesis testing in the best sense by trying to determine whether 
 High correlation with one factor and one factor only is termed simple structure. Researchers can imagine that the 31
perspective of a Q-sort that is simple in structure has been 'given rise to' by one archetypal perspective only. These 
types of Q-sorts are termed pure cases. 
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the facts as already established will support theory” (Brown, 1980, p. 229). Regardless, of the 
technique employed, the goal of rotation remains the same, to end up with the best factor 
possible for informing the researcher of the shared perspectives surrounding the subject at hand 
(Watts & Stenner, 2012). 
4.6.2.1. Judgmental rotation 
     Brown (1980) gives an excellent analogy regarding judgmental factor rotation; what follows 
here is a summary of that description. Imagine a transparent sphere of correlation, the surface of 
the sphere represents perfect correlation (1.00 or -1.00), the center of the sphere represents no 
correlation (0.00). Points of correlation, represented by black dots, are positioned throughout. 
Some correlations are clustered, others are isolated. Suppose that axes could be positioned, 
running from the surface of the sphere, through the center, and to the opposing surface. Suppose 
that for every axis positioned, another is positioned perpendicular to the first. The position of 
particular correlations within this sphere can now be given bivariate values, based on the position 
of each correlation, relative to the two axes. Other than the fact that both axes are positioned at 
right angles to one another, their positions running through the sphere are purely arbitrary and 
they could be repositioned infinitely. With each repositioning of the axes, a different ‘viewpoint’ 
on the correlations can be had, that is, the coordinates for the correlations will change with each 
repositioning, though the correlations themselves do not change. 
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     Suppose a researcher were to pick up such a sphere of correlation. Rotating the sphere about 
would give the researcher different ‘viewpoints’ of the correlations, without altering the 
correlations themselves. This is the nature of judgmental rotation. The factors resulting from 
factor analysis are somewhat arbitrary axes through the sphere of correlations . Judgmental 32
rotation begins by viewing two factors at a time from a viewpoint where the factors are at right 
angles to one another (orthogonal). The researcher can then rotate the axes in an attempt to ‘best 
fit’ the data and to ‘muddle about’, looking for factor positions relative to the observed 
correlations that make sense, or confirm or deny particular “hunches” regarding the data (Brown, 
1980, p. 224). Judgmental rotation allows practitioners to ‘best fit’ the factors to the data, both 
objectively, and subjectively, based on theories at hand. 
     Watts and Stenner (2012) provide some practical guidance regarding the nature of judgmental 
rotation and its suitability for certain applications of Q-methodology. Studies with large P-
samples may not benefit from advantages of judgmental rotation because it can be daunting 
trying to track the effects of judgmental rotation on the loadings of a bigger or more dispersed 
‘cloud’ of correlations. Also, if the study lacks clear theoretical predictions regarding 
perspectives (e.g. - ‘it is predicted that supervisors, employees, investors, and recently laid off 
employees will have distinct perspectives on the performance of the company’) then judgmental 
rotation may not be advantageous. When Q-sorts have theoretical 'markers' (e.g. - supervisor, 
employee, investor, laid off employee) there is ecological circumstance to confirm a hypothesis 
of a distinct perspective existing in reality, when the power of the correlation(s) to reveal a 
 Arbitrary here means that the unrotated factors are statistically representative of a portion of the variance, but can 32
still be 'best fit' to pure cases in order to maximize simple structure and interpretability.
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distinct perspective is dubious (Watts & Stenner, 2012, p. 125). That is, there may be theoretical 
reasons for accepting a perspective as 'real' even when statistical criterion are more dubious. 
Therefore, judgmental rotation can be used as a criterion for rejecting or accepting factors, based 
on theoretical validity. For similar reasons, judgmental rotation excels in small data sets with 
theoretical markers, where the statistical power the correlations is weak, yet the markers support 
the idea of a particular factor existing in nature. Lastly and again, for similar reasons, judgmental 
rotation excels when the study is deductive in nature . 33
4.6.2.2. Objective rotation 
     Objective rotations, such as varimax rotation, which is the only objective rotation option in 
PQMethod, “seeks a rotational solution acceptable by statistical criteria” (Brown, 1980, p. 227). 
That is, the maximization of percent explained variance and the creation of simple structure 
(Watts & Stenner, 2012). Simple structure denotes factors where participants load significantly 
on that factor and no other (Brown, 1980). Varimax is a good choice for large data sets and for 
inducing majority perspectives from the participants where there are no ecological circumstances 
thought to be effecting of the individual perspectives (Watts & Stenner, 2012). 
4.6.2.3. Bipolar factors 
     Bipolar factors have both positive and negative significant loadings. If both the positive and 
negative loadings are flagged in PQMethod and factor arrays are generated from those flagged 
 deductive, from New Oxford American Dictionary, is: 1) characterized by the inference of particular instances 33
from a general law: deductive reasoning. 2) based on reason and logical analysis of available facts, as in, I used my 
deductive powers....
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loadings, the resulting array will be a function of both the positive and negative loadings. A 
researcher may be satisfied with the factor array being a function of both positive and negative 
significant loadings, or may wish to create a separate factor with the significant and negative 
loadings and turn those negative loadings positive. To do so a researcher may choose to simply 
‘reflect’ the array and interpret it as a separate factor representing the negative pole of the factor 
(Brown, 1980). Alternately, one may ‘copy’ the bipolar factor in PQMethod and then ‘reflect’ the 
copy so that the formerly negative loadings are positive. The researcher then generates factor 
arrays based on the pure cases loading positively onto the original and the copied and reflected 
factor scores (Watts & Stenner, 2012). This technique may be preferred to the former, because 
each resulting factor array from this technique will better represent the original positive and 
negative factor loadings (Watts & Stenner, 2012). A third technique for dealing with bipolar 
factors is to retain an insignificant factor and rotate the bipolar and insignificant factors against 
each other so that the significant loadings on the negative pole of the bipolar factor become 
positive and significant on the formerly insignificant factor. This technique yields similar results 
to the copying and reflecting technique, that is, the two poles are used to define separate factor 
arrays (Brown, 1980; Watts & Stenner, 2012). 
4.6.6. Generating Factor Arrays 
     The factor array is an estimation of the perspective held in common by participants who load 
highly and orthogonally on a factor, therefore, it is a perspective summarizing Q-sort that 
represents the factor. To generate the factor array, first a weighting must be given to each 
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participant's Q-sort that influences ‘how much’ it will contribute to the factor array. Weighting is 
based on the size of Q-sort's loading upon the factor. Scores for each statement in each 
contributing Q-sort is multiplied by that Q-sort’s weighting. The weighted scores for each 
statement are then totaled across the contributing Q-sorts. Because differing numbers of Q-sorts 
contribute to each of the factors, the total for the weighted statement scores are normalized by 
calculating z-scores to facilitate the comparison of statement scores across factors. Each 
statement’s z-score for a particular factor is equal to the total of the weighted scores of 
statements across the contributing Q-sorts, minus the average weighted statement score, divided 
by the weighted standard deviation for the statements. The z-score calculation gives a statements 
relative magnitude to the average for that factor. Z-scores are calculated for all statement scores 
particular to the factor at hand and then the statements can be arranged into an idealized Q-sort 
based on the magnitude of each statement's z-scores. 
4.7. FACTOR INTERPRETATION 
     The statistical generation of factor arrays is where the quantitative analysis that had allowed 
researchers to 'see' the archetypal perspectives shared by participants ends. The next step, factor 
interpretation, is where the qualitative aspects of Q-methodology begins. As Watts and Stenner 
(2012) put it, "there is material to be found on the principle and the theory (Brown, 1999; 
McKeown, 1998, Stephenson, 1983) that tell us what and why we are interpreting, but there is 
very little that tells us how to do the job effectively" (P. 148). 
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     Watts and Stenner (2012) argue that if the holistic or gestalt nature of Q-methodology is to be 
carried to its furthest extention, then factor interpretation should include the entire factor array, 
not simply the elements placed near the extreme positions. The technique of 'cribbing' presented 
in Watts and Stenner (2012) was used to assist the interpretation of this study's factors. A detailed 
description of that technique can be found there. The factor interpretations for this study appear 
in the Discussion section of this thesis. 
     “The interpretative task in Q methodology involves the production of a series of summarizing 
accounts, each of which explicates the viewpoint being expressed by a particular factor” (Watts 
& Stenner, 2005). Researchers typically begin the interpretive process at the poles of the factor 
configuration.  It is here that researchers find what participants felt most strongly about.  At this 
point, themes may already begin to form.  Then the researcher moves in from each pole, 
continuing to find significance and detail, even towards the center of the distribution. 
Much of the significance can occur in the supposedly ‘neutral’ area of the 
configuration. Indeed, any interpretation which disregards the item rankings in 
this area will almost certainly fail to capture the subtleties of the viewpoint being 
expressed. A concentration on too few of the items in the array will also prevent 
the holistic or ‘gestalt’ nature of the viewpoint being communicated. (Watts & 
Stenner, 2005, p. 84) 
Tempering this task of giving a detailed, yet holistic account is the realization that the process of 
interpretation has the potential to be never ending. 
     Of benefit to the researcher is that Q-methodology produces a rather objective ‘picture’ of 
subjective communication. This allows for easy verifications of the validity of interpretations by 
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a critical party. Any failures to respond faithfully to the picture by the researcher is easily 
discerned. So, while the interpretive process in Q-methodology may be exhaustive to the 
researcher, it's validity is relatively easy to assess when the interpretation is complete. This 
stands in contrast to more qualitative methodological procedures, where there is no snapshot of 
perspective to easily compare to the interpretation (Watts & Stenner, 2005). The cost of this 
picture of participant’s perspectives is the “loss of ecological validity in relation to other 
qualitative methods" (Watts & Stenner, 2005, p. 85). Just as the snapshot is simple to compare to 
the narrative, it is difficult to verify by relating it to the greater context in which it originates. 
Watts and Stenner (2005) recommend another way of verifying the interpretation of the 
perspective, that is to return it to participants who loaded heavily on the factor and have them 
comment on the relationship between their perspective and the narrative.  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Chapter 5 - Application of Q-methodology to Ecosystem Services from the Frank Church - 
River of No Return Wilderness 
     Chapter 5 will document how the ecosystem services (ESs) and wilderness values information 
from Chapter 2, and the study area information from Chapter 3 has been applied to the 
construction of a list of ES coming from the FC-RONRW. That list has been used for testing by 
stakeholders using Q-methodology, as outlined in the previous chapter. 
5.1. Q-SAMPLE CONSTRUCTION 
     The process of creating a Q-sample of Wilderness ESs for testing by stakeholders began in the 
literature of ecosystem services and Wilderness values . A paper by de Groot et al. (2002) 34
provides a typology of ES organized by ecosystem function. This typology was used to stimulate 
and organize researcher notions of what ecosystem services come from wilderness. Appendix A 
displays the application of the de Groot typology to wilderness, resulting in a list of one-hundred 
and ten wilderness ESs. The wilderness values literature was scanned for a typology of 
wilderness values, to stimulate and organize researcher notions of what wilderness values come 
from designated Wilderness. Eventually, the typology of wilderness uses presented in the 
Wilderness Act of 1964 was settled upon. This typology seemed likely to be both familiar and 
logical to stakeholders and seemed to encapsulate the general notion within society of the 
purpose of Wilderness. In a similar exercise to that of working with the typology of de Groot et 
al. (2002) to generate ES, categories of uses taken from the Wilderness Act of 1964 were used to 
organize wilderness values pulled from the literature. From the typologies of ES and wilderness 
 See Chapter 2 for an in-depth discussion of these bodies of literature.34
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values a concourse of seventy-six statements that represents wilderness ES was created 
(Appendix B). The aim in developing this concourse was to be as inclusive as possible, 
regardless of spatial and temporal scale, overlap, or relevance to the study area. Knowledge of 
the study area and the range of stakeholders was then applied to the concourse to merge, split and 
cull the statements shaping a representative, yet refined and reduced set of statements. This 
refined set of statements was then reviewed by experts and the expert’s comments were used to 
further refine the list, to thirty-nine wilderness ES coming from the FC-RONRW for pilot testing 
(Appendix C) . 35
     The researcher pilot tested with stakeholders from a diversity of socio-demographic 
backgrounds to ensure the Q-sample was calibrated in such a way that all perspectives about the 
issue at hand were represented. Table 5.1 displays the relevant socio-demographic categories of 
stakeholders pilot tested. Approximately fifty stakeholders participated in pilot testing, each 
falling into one of the categories in Table 5.1. It should be noted that 19 of those stakeholders 
were participants at an ecosystem services conference, were solicited via email, and took an 
online version of the pilot test survey. The other thirty or so stakeholders were residents of the 
local communities surrounding the FC-RONRW and were discovered through snowball 
sampling. Missing from the categories in Table 5.1 are ranchers and hunting and rafting outfitters 
and guides. While pilot testing with members of these groups would have contributed to a more 
balanced construction of the Q-sample, feedback from members of these groups during actual 
 ‘Experts’ included FC-RONRW District Ranger, USFS Tribal Liaison, Forestry Social Scientists, USFS Social 35
Scientists, USFS Ecosystem Services Policy and a USFS Wilderness and Scenic & Wild Rivers Program Manager.
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data collection suggested that they were still able to represent their perspective from within the 
pool of available statements. 
Table 5.1. The relevant socio-demographic categories of stakeholders pilot tested. 
5.2. Q-SORT CONSTRUCTION 
     The focus here is on the distribution of statements on the Q-sort board, the scale associated 
with that distribution and the condition of instruction. Considering that statements for Q-sorting 
were sourced from the academic literature, and because the concept of ES was out of the realm 
of daily consideration and conversation for participants, it was assumed that a distribution of 
Concourse 'Points' within the concourse
Employment involving: Extraction of natural resources, 
Preservation or conservation, 
Natural resource sciences, 
Management of the Wilderness, 
Outfitting and guiding, 
Irrigation
Recreation ATV and motorcycle users, 
Stock users, 
Rafters, 
Kayakers, 
Backpackers, 
Hunters, 
Jet boaters, 
Fishermen, 
Aviators
Place of residence Adjacent county, 
Local, 
Downwind, 
Regional, 
Downstream, 
Upstream, 
Global
Political association with the FC-RONRW Within treaty rights territory, 
County, 
State, 
Nation
Knowledge of the FC-RONRW "Never heard of it", 
"heard of it, but have never been there", 
"been there once to a few times", 
"been there frequently"
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statements with more kurtosis would be more operant for participants, allowing them to sort 
more statements they were ambivalent about towards the middle. Therefore, considering a final 
Q-sample of statements of around thirty, a distribution with two statements at the extremes, four 
statements just in from the extreme, then five, and seven in the middle made the most sense 
(Figure 5.1).  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Figure 5.1. The arrangem
ent that statem
ents are to be sorted, using the condition of instruction. 
     The scale used for sorting also appears in Figure 5.1, running below the distribution from 
‘least important’ on the extreme left, to ‘mid-range importance’ in the middle and ‘most 
important’ on the extreme right. This type of scale, from ‘least’ to ‘most’, is divergent from the 
standard of Q-methodology, which recommends going from ‘most negative’ to ‘most positive’. A 
‘most’ to ‘most’ scale is said to better represent the distribution of psychological significance for 
participants (Figure 5.2). But this study was expressly interested in the relative importance 
stakeholders place on Wilderness ecosystem services. We were also surveying stakeholders quite 
broadly. This study needed a Q-sort to measure the relative importance of the ESs to an almost 
disparate set of stakeholders. 
Figure 5.2. Terminology of the Q-sort scale and corresponding scales of importance and psychological significance. 
 
     Imagine a grocery owner is interested in which items of produce taste best to shoppers at her 
grocery. She has chosen to use Q-methodology to elicit this information from customers. Her 
condition of instruction is, “please sort the produce items from ‘most appealing flavor’ to ‘most 
unappealing flavor’.” Her descriptors along the scale would then need to be ‘most appealing’ and 
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‘most unappealing’ at the extremes. ‘Not appealing’ would be at the zero value position. The 
neighborhood in which her grocery sits is ethnically diverse, and she stocks a wide variety of 
produce to keep up with a wide range of demand. She is interested in understanding all of her 
customers perspectives on the tastiness of our produce, regardless of ethnicity. Therefore, she 
predicts a diverse, or even disparate set of perspectives from her customers about the problem of 
produce tastiness. Because of the almost disparate set of perspectives she assumes she will elicit, 
she also assumes that there will be a bulk of produce items centered around the zero position of 
‘not appealing’. According to Brown (1980) the psychological significance of the middle 
position will be zero, while the extremes are high (Figure 5.2). Brown (1980) states that this 
seems to fit the way most people naturally sort. The grocery owner assumes that people naturally 
want to sort in this type of ‘choice equilibrium’ fashion and the forced quasi-normal distribution 
of produce items in the Q-sort simply reinforces participants’ natural tendencies. As Brown 
(1980) states, maintaining choice equilibrium anchored to a zero position of psychological 
significance is important for correlational purposes. But the grocer is interested in the relative 
appeal  of the produce and contends that if a person places a produce item in the middle of the 
distribution, they are also saying that the items further down the scale, are less appealing than the 
item in the middle, and that those items higher in the scale are more appealing. That is, she 
assumes that the function of choice equilibrium has an effect on a participant’s sorting behavior, 
but also in affect is the linear function of rank ordering from least to most, whereby produce to 
the left, or downscale from a particular item of produce is less appealing than the particular item, 
and items to the right, or upscale, are more appealing. 
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     As stated earlier, the grocer assumes that she will be sampling participants from a culturally 
diverse population of customers, and her Q-sample (produce for testing) is in some way 
representative of the diversity of produce in her store. For her study, an adjective such as ‘most 
unappealing’ is too fixed, that is, it seems to not allow for the scaleability that attracted the 
grocer to Q-methodology in the first place. 
     From a participant’s perspective, it would seem that any produce placed below the position of 
zero, or not appealing, would have to be somewhat unappealing. But that may not be the case for 
the participant. Perhaps they would simply like to imply that radishes are less appealing than kale 
but they do not wish to imply that the radishes are unappealing in any way. It seems rational for 
the grocer to assume that substituting the descriptor ‘least appealing’ for ‘most unappealing’ 
facilitates scalability, whereby produce items placed on the negative side of the scale can be of 
negative or positive self-significance, or viewed with ambivalence, but most importantly, they 
are less appealing than the items to the right. By facilitating this scalability, the grocer helps to 
ensure that her Q-sort can capture the range of perspectives, from those people who consider all 
of her produce to be unappealing, to those who find most or all of her produce appealing. 
     The study of the relative importance of ecosystem services coming from the FC-RONRW 
shares the qualities of diversity as the grocery example above. There is a wide range of 
ecosystem services coming from the FC-RONRW, and there is a wide range of stakeholders that 
value those ecosystem services. By using a scale of ‘least to most’, this study can take advantage 
of the ordinal nature of Q-sort data, by not forcing participants to say that something is 
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unappealing, but instead, allowing them to simply say that it is less appealing than those items 
positioned to the right. Through the pilot testing process, this study assumed that this flexibility 
within the descriptors along the scale would allow the participant to ‘self-calibrate’ the scale of 
importance to fit their perspective. This study of ecosystem services is only interested in making 
observations about the relative importance of the ESs to stakeholders. This study assumes, like 
the grocer, that the function of choice equilibrium maintains an effect upon the participant’s 
sorting behavior even with this change in descriptors due to the natural tendency of participants 
to sort in this fashion, the reinforcing effect of the quasi-natural distribution, and the diversity of 
ecosystem services presented for sorting. Through pilot testing, it became clear that stakeholders 
often viewed at least one or two services with high negative psychological significance, 
suggesting that the scale of psychological significance was in effect, but it seemed likely that for 
other services placed below the zero column of the scale, the stakeholder was merely saying that 
items to the right were more important. Therefore, as in Figure 5.2, this study of the relative 
importance of ecosystem services assumes that both of these characteristics are in operation 
when a participant sorts the ecosystem services. To complete the grocer example, perhaps a 
participant is genetically predisposed to finding cilantro to taste like soap, so he places cilantro in 
a column representing a high level of negative self-significance, but brussel sprouts are also 
sorted into that column by the participant. For brussel sprouts though, the participant is merely 
trying to communicate that they are less appealing than the broccoli in the next column to the 
right. The same dynamic seems likely to occur in a Q-sort of ecosystem services. 
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     The term ‘important’ was used after pilot testing both the terms ‘important’ and ‘valuable’. 
‘Valuable’ seemed to convey that the stakeholder was tasked with valuing one ES over another, 
where ‘important’ seemed to convey more of a sense of the participant declaring their personal 
perspective and less a declaration of value. Participants seemed self-conscious about valuing 
ecosystem services, as if they were not qualified to say which service was more or less valuable. 
The relative importance of an ES to them seemed to elicit less self-consciousness. Likewise, the 
term 'ecosystem services' itself was novel to many, if not most, participants and in pilot testing, it 
seemed that many stakeholders were uncomfortable with their own understanding of the concept 
of ESs. This discomfort seemed to result in participants feeling like they were not qualified to do 
the Q-sort. Therefore, the terminology 'values produced by the FC-RONRW' was substituted. 
This terminology seemed more accessible to the participants, instilling more confidence in their 
ability to complete the Q-sort, while essentially conveying the same meaning as 'ecosystem 
services'. 
5.3. P-SAMPLE CONSTRUCTION 
     The population of participants sampled for this study had a stake in the ES produced by the 
FC-RONRW. The ES produce local, regional, and global benefits. Virtually anyone could be a 
stakeholder in the ES produced by the FC-RONRW, therefore, stakeholder participation in this 
study was only limited by the resources available to the researcher for traveling to meet with the 
stakeholders. Participant sampling occurred within the region of the FC-RONRW, essentially 
from Missoula, Montana to Moscow, Idaho, to the Tri-Cities in Washington, south to Boise, ID, 
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east to the Fort Hall Reservation and back north to Missoula. Sampling occurred in many areas 
along the way, between these points. 
     Originally, the researchers had thought it would be most efficient to organize focus groups of 
stakeholders for completing the Q-sorts. After the pilot testing phase, researchers quickly 
realized that, with such a large, sparsely populated region to sample, holding focus groups would 
introduce a bias to the P-sample; instead of sampling ‘stakeholders in the ES of the FC-
RONRW’, the study would instead be sampling ‘stakeholders in the ES of the FC-RONRW who 
were willing and available to travel to a location for a focus group session’. It was assumed that 
these were two different populations, the former included those with low to high incentive for 
participating, the latter would be restricted to those with relatively high incentive for 
participating. Researchers assumed that those with high incentive for participating would be 
those who really wanted to express how they valued the FC-RONRW. Those with less incentive 
were thought to care less about expressing their values for the FC-RONRW, or did not value the 
FC-RONRW very much, thus had no incentive for participating. Therefore, the researcher 
traveled throughout the region, meeting with stakeholders at their convenience, in the hopes of 
sampling from all stakeholders. 
     This study is concerned with delineating perspectives, regardless of demographic predictors. 
It is inductive in nature, seeking to observe the ESs from the perspective of the stakeholders, not 
seeking to confirm any existing theories of stakeholder perspectives ‘given rise’ by demographic 
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traits . That being said, while thinking about the P-sample, the question arose, ‘are there 36
demographic predictors that could be used to determine a stakeholder’s perspective regarding the 
ES coming from the FC-RONRW?’ That is, if a participant is say a rancher, could that 
information be used to predict that person's perspective? From initial pilot testing of the ES 
statements, it became clear that stakeholders are complex actors that wear multiple ‘hats’. A 
person may be a rancher, but perhaps they also fish on the Scenic and Wild portion of the Salmon 
River, or perhaps they pack horses into the backcountry every fall for elk hunting. Another 
stakeholder may live right next to the FC-RONRW and benefits economically from the 
Wilderness, by guiding clients down the river, but perhaps she also enjoys hunting with an ATV 
and is frustrated that she can’t go down some of the old roads into the Wilderness on her ATV for 
hunting trips . 37
     This study sought to observe all of the archetypal perspectives that may give rise to the 
individual expression of a perspective from each stakeholder. Therefore, some assurance that 
surveys of perspectives are taken from the range of demographic characteristics remains 
important. Secondly, it was important that no ‘group’ felt that they were not surveyed, that ‘their’ 
perspective did not matter or was not represented. While it is assumed that stakeholders are 
complex actors with a myriad of experiences that inform their perspectives, in order to 
reasonably insure the observation of all the archetypal perspectives, this study recorded 
demographic information and attempted to sample from across several demographic strata that 
 inductive is used to to mean, by the inference of general laws from particular instances.36
 This is an actual account of a stakeholder who participated in this study.37
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were assumed to have greater predictive power regarding perspectives . Those strata are 38
expressed in Table 5.1, and were used in the snowball sampling  process throughout both pilot 39
testing and data collection, to ensure that each of those demographic strata were sampled . 40
5.4. COLLECTING DEMOGRAPHIC INFORMATION, Q-SORTS, AND DRIVERS 
     Participants were surveyed in person, in their homes, places of business, coffee shops, offices, 
diners, campground picnic tables, benches at boat launch sites, etc. When the survey is done in 
person, it can generally be done anywhere there is a flat surface without wind . In offices, it was 41
often challenging to find a flat space large enough (approximately 3’ x 3’) to allow for sorting. A 
few participants sorted in too small a space and stacked cards. This does not allow participants to 
take a ‘wide angle view’ of the placement of cards for comparison. Some pilot testing was done 
with posters, with the Q-sort arrangement of spaces for statements and the scale drawn onto the 
poster. These proved to be unwieldy for the researcher in the field or were difficult to keep from 
rolling up on their own. To keep the posters from rolling up, weighted items were sometimes 
used, at other times, tape was used. The posters were abandoned after the scotch tape removed 
some varnish from a woman’s dining room table! Participants were presented with the Q-sample 
statements printed on three inch squares of card stock and an 8 1/2” x 11” paper printed with the 
 Appendix D is the demographic survey used to record participant demographic information. 38
 For this study, snowball sampling refers to the process used to sample participants. When a stakeholder was 39
sampled, they were asked if they knew of other people that would be willing to participate in this study. Those 
people were then asked to participate. This seemed to be an effective strategy for this study because it seemed 
relatively difficult to 'cold call' potential participants. Being able to say, "so and so recommended you for 
participation in this study" seemed to make a sizable difference in people's willingness to participate.  
 See Babbie (2010) for more information on the nature of snowball sampling.40
 On at least two occasions, a wind gust ‘rearranged’ a participant’s Q-sort.41
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scale and the number of spaces per position at each interval and the condition of instruction 
(Figure 5.1). 
     The researcher first instructed the participant to fill out the demographic survey. Any 
clarifying questions asked by the participant regarding the demographic questions were 
answered, and those questions were recorded by the researcher. The process of completing the 
demographic survey took approximately five minutes. The researcher then placed the Q-sort 
materials in front of the participant and gave them verbal instructions for the task at hand. 
Participants were told to first read through the statements and sort them into three piles, most 
important, mid-range importance, and least important (with reference to the condition of 
instruction). Then, starting with either the most important or least important pile, participants 
were told to select the two cards that will go into the extreme position, then the next position, and 
so on until their ‘most’ or ‘least’ pile was exhausted. Then begin again with the other, ‘most’ or 
‘least’ pile. When the ‘most’ and ‘least’ piles are sorted, then participants were instructed to sort 
the mid-range pile into the remaining spaces. When all statements have been placed, then the 
participant was instructed to take a look and make sure that everything is where they want it. 
Once the participant was satisfied, the researcher took the 8 1/2” x 11” sorting guide and 
recorded the numbers written on the back of the cards (unbeknownst to the participant) into the 
cells of the sorting guide and the researcher recorded the participants name and date on the 
sorting guide and the demographic survey. The Q-sort took approximately half an hour on 
average, although the variation of time was great. At the very least, the Q-sort took a participant 
about 15 minutes, at the most, just shy of one hour. 
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     The two cards representing the participant’s two most important ES were left out for a 
discussion of the drivers that affect the production of these ESs. The participant was instructed to 
consider one ES at a time, and think about what affects the FC-RONRW’s ability to produce this 
service. A discussion ensued, which was either recorded by the researcher using a computer and 
iMindmap software, or on a notepad. The drivers discussion varied from less than five minutes to 
over one hour. 
5.5. DATA ANALYSIS 
    Information from eighty-four demographic surveys was entered into an excel spreadsheet. One 
participant did not have demographic data collected because the researcher had run out of 
surveys, but known demographic data about that participant (e.g. - sex, occupation, zip code of 
residence) was entered into the spreadsheet. 
     Eighty-four Q-sorts were analyzed using PQMethod software. The eighty-fifth Q-sort was 
discarded because the researcher realized that the participant had apparently sorted with the 
understanding that the most important ES belonged at the top of the distribution and the least 
important belonged along the base of the distribution. This participant’s sort was originally 
entered into PQMethod, but when plotted for rotation, it was clear that the perspective the Q-sort 
presented was uncorrelated with the researcher’s understanding of the participant’s perspective 
from field observations. 
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     Once the Q-sort data was entered into PQMethod, the Q-sorts were analyzed using centroid 
factor analysis. Seven factors were extracted, which is the ‘magic number’ in Q methodology 
(Section 4.6.4). The matrix of factor loadings was then viewed for the seven factors. The factor 
loadings that were significant at the p<.01 level and were pure cases (more than half the shared 
variance for a Q-sort, explained by that factor) were flagged as defining Q-sorts. Next, a decision 
needed to be made regarding how many factors should be retained for rotation, that is, how many 
factors are explaining a perspective that is actually there. The seven extracted factors were 
subjected to all of the objective factor retention tests described in Section 4.6.4, except for 
parallel analysis, which was deemed too great of a time commitment for the little insight gained. 
The specific results of each test are described in the results chapter, but in summary, the objective 
tests signaled the retention of either three or four factors for rotation. 
     Next, the researcher subjected the seven extracted factors to a subjective test for retention to 
see which factors ‘made sense’ (Section 4.6.4). All seven factors were retained and rotated using 
varimax rotation and Q-sorts were flagged on a factor if they were significant (P<.01) and pure 
cases. Using the flagged Q-sorts, factor arrays were generated. Researchers then looked at the 
factor arrays and the Q-sorts loading on those factor arrays and assessed which factors were 
interpretable or made sense (Subsection 4.6.2.1). Factor 5 seemed to be less interpretable, with 
only two pure cases loading onto it. The factor 5 array had the ES, ‘wildcrafted and cultural 
medicines’ in the top position. Returning to the Q-sorts of the two participants loading onto this 
factor, the researcher found that one of the participants indeed placed ‘Wildcrafted and Cultural 
Medicines’ into the top position. The other participant placed it two positions from the ‘most 
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important’ position. Based on the researcher’s notes and memories of the Q-sort process with the 
participant placing that ES in the top position, that placement was deemed measurement error . 42
The other pure-case was less likely sampling error. If one of the two pure cases loading on Factor 
5 was due to sampling error, then it seems that Factor 5 might not actually exist as an orthogonal, 
distinct perspective surrounding the issue at hand. It is likely that this perspective exists 
somewhere, within an individual, but not likely as a shared, distinct perspective. Therefore, 
based on a subjective ‘peek’ at the factor arrays and the objective tests of factor validity, the 
researcher concluded that four factors should be extracted for rotation. 
     Centroid factor analysis was run again, and this time, four factors were extracted. The factors 
were then run through varimax rotation and the matrix of factor loadings was viewed. Pure and 
statistically significant cases were flagged. Factor 3 proved to be a bi-polar factor, that is, it 
contained both positively and negatively correlated pure and statistically significant cases. 
Therefore, Factor 3 and Factor 4 were subjected to a 15 degree judgmental rotation and the 
negatively correlated pure case on Factor 3 became positively correlated on Factor 4 (Figure 
5.3). Pure cases on the now judgmentally rotated Factors 3 and 4 were flagged. All factors were 
then subjected to final analysis, which generates the final factor arrays and statistical analyses 
presented and discussed in the results chapter. The output from the final analysis was used to 
generate ‘crib sheets’ to aid in interpretation. 
 This stakeholder had difficulty reading and comprehending the statements. He frequently asked his adult daughter 42
to help him understand what the statements’ meaning.
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Figure 5.3. Factor 4 and Factor 3 plotted on x and y axes, before and after a 15 degree rotation. 
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Chapter 6 - Results 
     This chapter contains the final development of the list of wilderness ESs coming from the FC-
RONRW, that list is the result of applying a typology of ESs and a typology of wilderness values 
to the FC-RONRW and its stakeholders (Section 6.1). This chapter then presents the results from 
the demographic survey (Section 6.2) and the results from participant testing of the list of 
wilderness ESs using the Q-methodological techniques presented in Chapters 4 and 5 (Section 
6.3). Section 6.4 presents the results from discussions with participants regarding the drivers that 
affect their two most important ESs. 
6.1. PILOT TESTING WILDERNESS ESs AND THE FINAL Q-SAMPLE 
      As described in Chapter 5, the process of merging information from the literature of 
ecosystem services and wilderness values lead to a list of one-hundred and nine ecosystem 
services that could come from designated Wilderness areas. ‘Expert’ advice was used to lump, 
split, cull and add to that list. A few iterations of this process resulted in a list of 39 Wilderness 
ESs ready for pilot testing with stakeholders using Q-methodology. Thus those 39 Wilderness 
ESs became the pilot test Q-sample (Appendix C). Approximately thirty stakeholders pilot tested 
this Q-sample. Attempts were made to select stakeholders with diverse demographic 
characteristics that might possibly have an effect on the stakeholder’s perspective. Those 
demographic characteristics are included in Table 6.1. Comments from these pilot test 
participants regarding the individual ESs are included in Appendix E, F, G, and H.  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Table 6.1. Stakeholder demographic characteristics hypothesized to have an effect on stakeholder perspectives. 
Nez Perce tribal 
member 
Rafting outfitter or 
guide 
Shoshone-Bannock 
tribal member 
Jet boater 
Rancher 
Hunting outfitter or 
guide 
Timber industry 
Wilderness manager 
Farmer*  
Wilderness advocate 
Motorized recreation 
advocate* 
Non-motorized 
recreation advocate 
Fisheries biologist 
Wildlife biologist 
Environmental advocate 
Taylor Ranch researcher 
River recreationist 
Wildlife advocate  
Citizen from local town 
Fishing outfitter or 
guide 
Archeologist 
Water quality specialist 
Irrigator 
Recreation manager 
Local chamber of 
commerce 
Pilot 
Winter motorized 
recreationist  
Dam operator 
Business owner from 
local town 
Stakeholders in bequest 
& existence values only 
Municipal water 
specialist 
County commissioner 
Fire manager 
Backcountry horseman 
Conservation corps 
leader  
*Not pilot tested 
     The comments in Appendices E through H guided further lumping, splitting, culling, adding 
and altering of the pilot test Q-set of ESs produced by the FC-RONRW. For example, to address 
comment #16 in Appendix E, “the Q-sample is too redundant, rather than having 39 statements, 
maybe have 19 or so”, statements were lumped or culled to get down to thirty or less, including 
the ES, local climate and weather regulation, which was culled from the list because 
participants felt that it was too redundant (Appendix G). The ES use of hot springs was lumped 
with other statements about water to form the ES, water for in-stream use, because some 
participants seemed to feel that the hot springs statement was a “stretch” as an ES, while others 
felt that it was important (Appendix G). 
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     The ESs, provisioning of water, was split into two ESs, water for out-of-stream and 
industrial use and water for in-stream use (which includes habitat) to address comments such 
as, “this statement needs to be split, I like [water for] habitat a lot, but I don’t like [water for] 
irrigation at all. What do I do with this statement then?” (Appendix I, comment #10). 
     Mental, cultural and psychological ESs from the pilot testing Q-set including provisioning of 
cultural heritage, stimulate creativity, insight and/or inspiration, psychological 
development, maintenance and repair, spiritual growth or regeneration, and physical and 
mental challenge, were lumped or culled to address comments like, “the touchy-feely statements 
are overly represented, it’s hard to make them fit, it’s hard to see where the break between these 
statements lie”, and “consolidate some of these categories, like the mental stuff” (Appendix H, 
#13 & 14). 
     The ES, exercising treaty rights was added, because tribal members from the Nez Perce and 
the Shoshone-Bannock commented that it was an important benefit they received from the study 
area (Appendix H, #5). Many other changes were made to the list for testing, though they are too 
numerous to mention here. All comments were given consideration, but many did not result in a 
change to the Q-sample, either because the comment was opposed by another, such as comments 
5 and 6 in Appendix E, “there are not too many statements for sorting”, and “there are too many 
statements here for sorting”, or because researchers concluded that the incorporation of the 
comment within the Q-sample would detract from the objectives of this study, for example, 
comment 15 in Appendix E, “the process of Q-sorting is a little overwhelming, there is a lot of 
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‘knat’s assing’ going on [parsing things not worth parsing]” was considered, but the stage in the 
development of the Q-set when this comment was received, researchers were confident that 
every ES in the Q-set was “worth parsing” to understand the relative importance of that 
particular ES to the others. 
     Over the course of pilot testing, stakeholders commented that statements falling towards the 
middle of the distribution seemed redundant to them and they thought that those statements 
should be lumped or culled. Towards the end of pilot testing, researchers noticed different 
stakeholders placing different statements in the middle ground while suggesting that such 
statements should be lumped or culled. Researchers took this to be a sign of “a fairly balanced” 
set of statements, and a sign that the Q-sample was representative of the range of ESs that the 
range of stakeholders valued (Brown, 1980, p. 200). 
     When all of the categories of stakeholders from the list in Table 6.1 were pilot tested, with the 
exclusion of a farmer and motorized recreation advocate, and when all the comments had been 
considered, the resulting 29 ES Q-sample was ready for testing (Table 6.2). The first stakeholder 
tested was an outfitter and guide in the FC-RONRW and he provided a comment regarding the 
Q-set that had not come out in pilot testing. He said that one of the greatest benefits he sees his 
clients receiving is the time spent with loved ones in a wilderness setting. On the spot, the 
researcher incorporated this into an existing ES (Table 6.2, physical and mental health) for the 
stakeholder to consider when Q-sorting. This final comment was the last alteration to the final Q-
sample for testing. 
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Abbreviated ES title Full ES title provided to 
respondents
ES description & examples provided to respondents
Air quality Maintenance of air quality The FC-RONRW can uptake carbon and output oxygen, 
helping to regulate carbon dioxide and oxygen levels 
for air quality; ecosystem structures can filter 
particulates from the air. Examples: producing air to 
breathe; filtering dust and particulates from the air.
Archeological & 
historic resources
Protection of archeological & 
historic resources
The ecosystems of the FC-RONRW can protect and 
contextualize archeological resources. Examples: 
preserving and contextualizing artifacts such as tree 
scars, pictographs and cave paintings; and preserving 
and contextualizing historic artifacts such as historic 
structures and implements.
Availability for future 
generations
Availability of the FC-
RONRW for future 
generations
Humans can benefit now, from knowing that the FC-
RONRW will be available for future generations. 
Example: although people may never visit The FC-
RONRW, they may value knowing it will be there so 
that future generations can benefit from it.
Biodiversity 
conservation
Biodiversity conservation The large, relatively undisturbed nature of the FC-
RONRW can harbor a diversity of species, a diversity 
genetic variation within species and a diversity 
ecosystems. Species diversity may help maintain 
ecosystem structure, processes and functions. Genetic 
diversity within species may help maintain that species’ 
viability, reducing the risk of extinction.  Ecosystem 
diversity provides a diversity of habitats for species.
Chemicals & genes for 
industry
Providing chemical 
compounds and genes for 
industry (including use in 
medicine)
The FC-RONRW can act as a storehouse for genetic 
information and chemical compounds. Examples: genes 
for use in cross-breeding or genetic engineering of 
agricultural crops; and chemical compounds for use in 
medicine.
Environmental 
education
Providing opportunities for 
environmental education
The FC-RONRW can provide humans with 
opportunities to learn and teach about ecology and their 
environment.  Examples: teaching school children about 
their local environment; and teaching adults about the 
value of more naturally functioning ecosystems.
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Table 6.2.The final Q-sample for testing.
Exercising treaty rights Opportunity to exercise treaty 
rights
The FC-RONRW provides a landscape in which tribal 
peoples can exercise rights established under historic 
treaty.  Example: exercising hunting, fishing, plant 
harvesting and other rights to cultural activities 
established under treaty
Experiencing 
landscapes & wildlife
Experiencing landscapes and 
wildlife
The FC-RONRW can provide opportunities for 
experiencing landscapes and wildlife. Examples: 
watching a sunset in the mountains; enjoying the view 
across a mountain lake; sunrise in a canyon; and 
watching deer, birds, elk, bears, fish, etc.
Global climate 
regulation
Global climate regulation The FC-RONRW can store carbon in trees, shrubs, 
grasses and soil.  This carbon storage function can keep 
the carbon out of the atmosphere, helping to slow global 
climate change.
Human food Providing animals, plants and 
fungi for human food
Examples: elk, deer, bighorn sheep, grouse, rabbit, bear, 
salmon, trout, huckleberries, morels, camas, 
chanterelles and bitterroot.
National heritage & 
pride
Providing a sense of national 
heritage and pride
Examples: gaining a sense of pride from knowing that 
wilderness is an important component of our collective 
past and that we’ve chosen to protect that heritage; 
pride in knowing that as a nation we are willing to set 
aside lands from development; and pride in knowing 
that we can restore and maintain ecological function in 
these areas.
Native cultural 
traditions
Providing opportunities to 
practice and maintain native 
cultural traditions
Examples: maintaining knowledge of traditional plant 
uses; using renewable resources for barter, sharing or 
customary trade; using traditional tools and techniques 
for travel, hunting, fishing or harvesting; and using 
cultural practices and ethics to maintain the ecosystems 
of the FC-RONRW.
Natural fire regimes Natural fire regimes The FC-RONRW may be of large enough size to allow 
fire to act more naturally within the system. This may 
result in more natural vegetative structures and 
ecosystem conditions. Example: the creation of habitat 
“patchiness”, which may increase habitat variety within 
the landscape and reduce the severity and size of future 
wildfires.
Non-native cultural 
traditions
Providing opportunities to 
practice and maintain non-
native cultural traditions
Examples: maintaining knowledge of traditional tool 
uses (crosscut saws, axes, etc); sharing meat from a 
successful elk hunt with those in need; black powder 
hunting; using traditional hunting and fishing 
techniques passed down through generations; using 
traditional horsepacking techniques; and dutch oven 
cooking.
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Nutrient cycling Nutrient cycling The ecosystems of the FC-RONRW can play a role in 
the cycling of nutrients within the ecosystem, between 
ecosystems, and between the ecosystem and the 
atmosphere. Examples: plant matter decomposition by 
soil biota; transport of marine derived nutrients via 
salmon; and photosynthesis.
Options for future non-
wilderness uses
Options for future non-
wilderness uses
While Wilderness designation prohibits certain types of 
recreation and commodity production, the FC-RONRW 
can maintain the potential for such uses in the future. 
Examples: maintenance of potential recreation uses 
such as motorcycling, ATVing, hang-gliding and 
mountain biking; and maintenance of the potential for 
harvests of timber, grasses, water and non-timber forest 
products.
Outdoor skills Practicing outdoor skills Examples: practicing horse-packing, fly-fishing, 
backpacking or boating skills; building a campfire; and 
setting up a tent.
Physical & mental 
health
Opportunities to improve 
spiritual, psychological, 
physical and relationship 
health
Examples: feeling closer to the creator of natural 
landscapes; escape from daily routines and stresses; 
experience physical and mental challenge; improve self-
esteem and confidence; develop leadership abilities; 
stimulate creativity, insight or gain inspiration; and 
engage in experiences with loved ones in a wilderness 
setting.
Raw materials for 
handicrafts, clothing, 
fashion & religion
Providing raw materials for 
handicrafts, clothing, fashion 
and religious use
Examples: feathers, gems, stones, bones, pelts, hides, 
antlers, willows and boughs.
Refuge from climate 
change
Refuge from climate change With elevations up to 10,000 feet, FC-RONRW can act 
as a refuge for species displaced by climate change.  
Examples: salmon species may use cooler waters from 
the FC-RONRW as refuge from climate change; and 
plant species may “migrate” to higher elevations in the 
FC-RONRW in the face of climate change.
Sacred sites Providing and protecting 
sacred sites
The FC-RONRW can provide and protect landscape 
features which are valuable for religious or spiritual 
purposes.  Examples: use of landscape features in 
stories, including creation stories; and use of wilderness 
ecosystems in spiritual experiences.
Science & natural 
history
Scientific & natural history 
study of relatively intact 
ecosystems
Examples: use of the FC-RONRW ecosystems as field 
laboratories; use of wilderness ecosystems for natural 
history studies; and use of wilderness ecosystems as 
‘controls’ in scientific experiments.
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Solitude Providing opportunities to 
experience solitude, privacy 
and escape crowds and noise
Examples: going for a multi-day trip and seeing no 
other humans; enjoying the peace and quiet of the 
woods; and going for a solo excursion.
Soils & regulation of 
soil movement
The production of soils and 
the natural regulation of soil 
movement
The FC-RONRW produces soils which, through the 
processes of erosion and mass failure, may be 
transported and deposited downstream.  Conversely, 
soil movement can be regulated by vegetative structure 
and topography.  Examples: soils forming, moving and 
depositing downstream of the Wilderness to support, 
enrich and construct flood plains; and the production 
and retention of soils for on-site use.
Species habitat Providing breeding, rearing, 
feeding and migrating habitat 
for species
Examples: waterfowl habitat; songbird habitat; ungulate 
habitat; amphibian habitat; fish habitat; insect habitat; 
plant habitat; habitat for threatened and endangered 
species; and habitat for species requiring large, 
relatively undisturbed habitat.
Water for in-stream use Providing water for in-stream 
use
The FC-RONRW can provide water as a medium for 
recreation, spiritual use, and as habitat for species.  
Examples: water to travel by watercraft, use of hot 
springs, water for fishing, and use of water for aquatic 
species including salmon and trout.
Water for out-of-stream 
& industrial use
Providing water for out-of-
stream use, hydroelectric 
power production and for 
industrial transportation
Examples: water for downstream irrigation; water for 
downstream industrial use; water for downstream 
domestic consumption; water for hydro-power 
production; and water for industrial navigation.
Water retention & 
storage
Natural water retention & 
storage
The retention and storage capacity of the ecosystems of 
the FC-RONRW can naturally regulate the amount of 
water delivered to a stream channel at a given time, 
buffering against extremely high or low discharges. 
Retention and storage also extends water availability to 
on-site plants, animals and fungi between precipitation 
events.
Wildcrafted medicines Providing plants, animals and 
fungi for use in wildcrafted 
and cultural medicines and 
remedies
The FC-RONRW produces plants, animals and fungi 
that may be used by humans as medicine. Examples: 
valerian for use as a sedative; nettles for use as an 
astringent; and arnica for use as an anti-inflammatory.
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6.2. THE Q-METHODOLOGICAL RESULTS FROM THE P-SAMPLE 
    84 Q-sorts of the 29 ESs coming from the FC-RONRW were collected from the P-sample. The 
Q-sort data was entered into the free, online software package, PQMethod (Schmolck, 2012). 
Using PQMethod, the data was run through a centroid factor analytic process (Brown, 1980). 
The correlation matrix and the seven unrotated factors are in Appendix I and J, respectively. 
6.2.1. Objective Criterion Guiding Factor Retention 
     To determine the number of factor to be retained for orthogonal rotation, various objective 
tests were applied to the data. First was the Kaiser-Guttman criterion, which accepts factors 
when their eigenvalues are 1.00 or greater (Stenner, 2012). Because of our large sample of 
participants, all factors exceed an eigenvalue of 1.00. The next test applied accepts factors that 
have two or more significant factor loadings (Brown, 1980). A significant factor loading at the 
<0.01 level for this Q-sort data is 0.49. Factors 1 through 4 have two or more significant factor 
loadings at the <0.01 level. Next, the Humphrey’s rule was applied to the Q-sort data. 
Humphrey’s rule states that “a factor is significant if the cross-product of its two highest loadings 
(ignoring the sign) exceeds twice the standard error” (Brown, 1980, p. 223). The standard error 
for this Q-sort data set is 0.19. Factors 1 through 4 meet Humphrey’s rule. The last objective test 
performed was the scree test (Stenner, 2012). This test requires the Q-sort data be run through a 
PCA and the eigenvalues of the resulting components to be plotted on a line graph. “The number 
of factors to extract is indicated by the point at which the line changes slope” (Stenner, 2012, p. 
108). Figure 6.1 shows the PCA ‘factors’ generated by this Q-sort data set and their plotted 
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eigenvalues. The scree test of the Q-sort data set reduced through PCA suggests retaining three 
factors. In summary, the objective tests, excluding the Kaiser-Guttman criterion indicate that 
Factors 1 through 3 or 1 through 4 should be retained for rotation. 
Figure 6.1. Scree plot of eigenvalues from a Principal Component Analysis of the data. 
 
6.2.2. Abductive Guidance Towards the Retention of Three Factors 
     Brown (1980) suggests that there may be benefits to retaining more factors for rotation than 
the objective tests indicate because, “insignificant factors frequently contain small amounts of 
systematic variance that can help in improving the [factor] loadings on a major factor” (p. 223). 
Watts and Stenner (2012) state that nothing can be lost by retaining more factors than the 
objective tests indicate because factors can be discarded later in the analysis process based on 
theoretical criteria. Based on these statements, theoretical criteria regarding the demographic 
data was tested abductively using all seven unrotated factors. 
     All seven factors were rotated using judgmental rotation to 'see' if stakeholders sharing 
demographic characteristics such as profession, age, and geographic proximity to the Wilderness 
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would 'group' in terms of their factor loadings. Rotations were made for each question in the 
demographic survey. As an example, highlighted Q-sorts in Figure 1 of Appendix K are 
participants that stated they belonged to non-motorized recreation advocacy groups. They are 
clearly ‘grouped’ around the y-axis representing correlation with Factor 1 at a significant (<.01) 
level (loading >.49), but so are many other participants. This indicates that non-motorized 
advocacy may be correlated with a participant loading significantly (<.01) on Factor 1, but if a 
participant does not belong to a non-motorized advocacy group, they still may load significantly 
(<.01) on Factor 1. Highlighted participants in Figure 2 in Appendix K indicated that they 
belonged to motorized recreation advocacy groups. These participants do not ‘group’ around 
Factor 3 or Factor 6 and only two participants load significantly (<.01) on either factor (36 and 
39 on Factor 3), therefore, the data does not suggest that motorized advocacy is correlated with 
significant (<.01) loadings on Factor 3 (or 6, for that matter). Highlighted participants in Figure 3 
in Appendix K indicated that they were Native Americans. Participant 41 indicated she was a 
Native American, but she was not a member of either tribe with treaty rights in the study area. 
Figure 3 in Appendix K shows tight grouping among Native Americans at a significant (<.01) 
level of loading on Factor 3. Also, only participants who indicated they were Native Americans 
have significant (<.01), positive loadings on Factor 3. This would seem to suggest that if a 
participant loads significantly (<.01) on Factor 3, they are Native Americans that have treaty 
rights in the study area. This kind of abductive theory testing was done for each demographic 
characteristic. Other than for treaty rights holders on Factor 3, very little to no socio-
demographic categories 'grouped' tightly around a particular factor at a significant level of 
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correlation. Therefore, it seemed that this abductive theory testing pointed to retaining at least 
Factors 1 through 3, where Factor 3 represents the perspective of treaty rights holders. 
6.2.3. Objective and Abductive Guidance: Towards Retaining Four Factors 
     Figure 3 in Appendix K also shows a few stakeholders loading negatively and significantly 
(<.01) on Factor 3. One of those loading significantly and negatively on Factor 3 (36) belongs to 
a motorized recreation advocacy group, as indicated by Figure 2 in Appendix K. Researchers felt 
that motorized recreation advocates were poorly represented in the P-sample because they 
seemed to have little incentive for participating in a survey about 'wilderness values'. Therefore, 
researchers are more willing to accept a Type 1 error (seeing a perspective that in reality is not 
there) than a Type 2 error (not seeing a perspective that in reality is there) with regards to 
motorized users, and their more politically active subgroup, motorized advocates. Also, the 
stakeholders loading negatively and significantly onto Factor 3 contributed to the high 
eigenvalue of Factor 3 in the scree plot test (Figure 6.1) that indicated retaining Factors 1 
through 3, therefore, there are objective test results that suggest retaining their perspective, even 
if it is an inverse perspective to those loading positively on Factor 3. If Factors 1 through 3 were 
retained, using PQMethod a fourth factor could be created after Varimax rotation that would be a 
mirror image of Factor 3. The new Factor 4 would have those stakeholders loading negatively 
and significantly on Factor 3 loading positively and significantly on Factor 4 as well. This fourth 
factor would probably pass several of the objective criterion for factor retention and could be 
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used to explain a fourth perspective regarding the importance of the ecosystem services coming 
from the FC-RONRW for motorized advocates. 
     Brown (1980) and Watts and Stenner (2012) suggest another solution; by rotating the negative 
loadings so that they become positively significant (<.01) on another factor and insignificant (<.
01) on their original factor, methodologists can separate the influence of those loading negatively 
and significantly on Factor 3 on the resulting factor array. This technique allows only the 
positively significant (<.01) Q-sorts to define the factor array for Factor 3 and the Q-sorts that 
load negatively on their original factor can then define their own Factor 4. With the objective 
criterion suggesting the retention of either three or four factors, abductive testing suggesting the 
retention of all factors up to and including one comprised of (at least partially) motorized 
advocates, and guidance from Brown (1980) and Watts and Stenner (2012) suggesting that there 
is at least no harm done in retaining more factors for rotation than the objective criteria suggest, 
four factors were retained for Varimax rotation. 
     Based on the abductive theory testing of the factors through judgmental rotation 
‘experiments’, after a Varimax rotation is preformed, a fifteen degree manual rotation of Factors 
3 and 4 was done, moving stakeholders that loaded negatively and significantly (<.01) on Factor 
3 onto Factor 4, thus achieving similar results as the mirroring technique described earlier, 
creating a Factor 4 composed at least partially of those belonging to a motorized use advocacy 
group. 
!177
6.2.4. Factor Arrays 
     For this study, a Q-sort helped defined a factor if: 1) the particular factor loading is greater 
than one-half the sum of the squared factor loadings for the Q-sort, and 2) the factor loading is 
significant at the <.01 level. Table 6.3 reports factor loadings for each participant, with an ‘x’. 
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Table 6.3. Q-sort factor loadings.
Qsorts Factor 1 Factor 2 Factor 3 Factor 4
P1 0.45 * 0.32 0.19 -0.09
P2 -0.10 0.71 x 0.09 -0.04
P3 0.37 * 0.54 x -0.23 0.09
P4 0.00 0.06 0.68 x -0.04
P5 0.41 * 0.70 x -0.03 -0.10
P6 0.41 * -0.15 -0.17 0.19
P7 0.77 x 0.49 ** -0.05 0.05
P8 0.61 x 0.51 ** 0.24 -0.00
P9 0.32 0.76 x -0.14 -0.02
P10 0.61 x 0.41 * 0.25 -0.05
P11 0.68 x -0.19 -0.25 -0.20
P12 0.47 * 0.20 -0.04 0.51 x
P13 0.05 0.27 -0.40 * 0.24
P14 0.26 0.10 0.39 * 0.21
P15 0.21 0.43 * 0.48 * -0.10
P16 0.50 x -0.10 -0.23 0.14
P17 0.18 0.61 x 0.03 0.27
P18 0.58 * 0.63 x 0.08 -0.09
P19 0.17 0.66 x -0.19 0.27
P20 0.59 x 0.13 -0.30 0.20
P21 0.64 x 0.17 0.08 0.15
P22 0.54 ** 0.54 ** 0.26 0.31
P23 0.23 0.42 * -0.24 -0.12
P24 0.72 x 0.44 * 0.03 -0.12
P25 0.05 0.84 x -0.24 0.02
P26 -0.07 0.80 x 0.19 -0.02
P27 0.76 x 0.09 -0.06 0.02
P28 0.59 x 0.38 * 0.09 -0.14
P29 0.15 -0.04 -0.46 0.52 x
P30 0.04 -0.42 * -0.24 0.30
P31 0.73 x 0.16 0.19 0.26
P32 0.78 x 0.40 * -0.07 0.04
P33 0.40 * -0.00 0.64 x 0.28
P34 0.03 0.02 0.80 x -0.12
P35 0.30 0.46 * 0.47 * -0.19
P36 0.15 0.14 -0.65 0.45 *
P37 -0.24 -0.09 -0.25 0.62 x
P38 0.08 0.47 * -0.48 0.00
P39 0.11 0.23 -0.32 0.40 *
P40 0.59 x 0.35 * -0.12 0.21
P41 0.41 * -0.29 -0.15 0.58 x
P42 -0.02 0.01 0.58 x -0.34
P43 0.01 0.83 x 0.11 0.05
P44 0.47 * 0.53 ** 0.20 0.45 *
P45 0.09 0.55 x -0.37 -0.08
P46 0.31 0.57 x -0.23 0.11
P47 0.39 * 0.31 0.30 -0.13
P48 0.75 x 0.42 * 0.12 -0.10
P49 0.23 0.74 x -0.07 0.08
P50 0.43 * 0.65 x 0.09 -0.05
P51 0.30 0.50 ** 0.49 ** -0.21
P52 0.56 ** 0.65 x 0.04 -0.04
P53 0.63 x 0.61 ** -0.03 0.04
P54 0.74 x 0.38 * 0.24 0.03
P55 0.87 x -0.04 0.22 -0.01
P56 0.83 x 0.17 0.01 -0.02
P57 0.61 x -0.09 0.28 0.07
P58 0.35 0.80 x -0.01 -0.09
P59 0.85 x 0.00 -0.28 0.05
P60 0.74 x 0.14 -0.19 0.32
P61 0.65 x 0.28 0.21 0.08
P62 0.55 ** 0.58 ** 0.27 -0.08
P63 0.66 x 0.22 0.10 0.00
P64 0.28 0.75 x 0.25 -0.23
P65 0.72 x 0.28 0.37 * -0.12
P66 0.57 x 0.27 0.32 -0.25
P67 0.60 x 0.29 0.12 0.41
P68 0.89 x 0.07 0.06 -0.15
P69 0.18 -0.12 0.44 * -0.00
P70 -0.37 0.36 * 0.50 ** 0.01
P71 0.10 0.02 0.82 x -0.10
P72 0.52 ** 0.03 0.63 x -0.29
P73 -0.09 0.23 0.52 x 0.20
P74 -0.04 0.10 0.60 x -0.04
P75 0.32 0.19 0.73 x -0.00
P76 -0.04 -0.20 0.59 x 0.25
P77 -0.04 -0.23 0.80 x -0.31
P78 -0.28 0.58 x 0.03 0.32
P79 0.09 0.45 * 0.27 0.25
P80 -0.24 0.66 x 0.09 0.32
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Notes: ‘x’ - a defining Q-sort. ‘**’ - a factor loading 
significant at the <0.01 level (≥0.49), but not a defining 
q-sort. ‘*’ - a factor loading where the loading is 
significant at the <0.05 level (≥0.36). % - percent 
explained variation. P13, P30 and P84 did not load 
significantly at least the<0.05 level.  
    Factor arrays were constructed using statement z-scores from the defining Q-sorts for Factors 
1 through 4 (Brown, 1980). The more positive the z-score of a statement, the higher that 
statement was ranked on the defining Q-sorts. Factor arrays for Factors 1 through 4 are presented 
in Table 6.4. Researchers applied typologies from the ES literature, total economic value, and 
Wilderness literature, those three typological classifications for the statements appear in the final 
three columns for each factor array.  
P81 0.41 * -0.11 0.10 0.20
P82 0.23 0.66 x 0.13 0.37 *
P83 -0.04 -0.57 -0.03 0.37 *
P84 -0.32 0.17 0.02 0.25
% 22 19 11 5
# of x 27 20 11 4
# of x &  
** 31 27 13 4
# of x, 
**, & * 43 40 18 9
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Table 6.4. Factor arrays. 
Factor 1. 
* It is assumed that all ESs have a non-use component (bequest or existence). Only the ES, availability for future 
generations, is composed entirely of non-use value.  
Ecosystem Service z-score
Qsort 
score
Ecosystem 
function Value category*
Wilderness Act & 
CIWA explicit 
values
Biodiversity conservation 2.02 +3 Habitat Indirect use None
Habitat 1.42 +3 Habitat Indirect use CIWA
Water retention & storage 1.15 +2 Regulation Indirect use None 
Natural fire regimes 1.06 +2 Regulation Indirect use None
Refuge from climate change 1.02 +2 Habitat Indirect use None
Science & natural history 0.83 +2 Information Direct use Wilderness Act
Global climate regulation 0.82 +1 Regulation Indirect use CIWA
Air quality 0.80 +1 Regulation Indirect use None
Availability for future generations 0.75 +1 Information Non-use Wilderness Act
Solitude 0.72 +1 Information Direct use Wilderness Act
Nutrient cycling 0.63 +1 Regulation Indirect use CIWA
Experiencing landscapes & wildlife 0.47 0 Information Direct use Wilderness Act
Soils & regulation of soil movement 0.30 0 Regulation Indirect use None
Environmental education 0.30 0 Information Direct use Wilderness Act
Water for in-stream use 0.15 0 Information Direct use & 
indirect
CIWA
Archeological & historic resources -0.10 0 Information Direct use CIWA
National heritage & pride -0.15 0 Information Direct use Wilderness Act
Physical & mental health -0.40 0 Information Direct use Wilderness Act
Sacred sites -0.43 -1 Information Direct use CIWA
Native cultural traditions -0.46 -1 Information Direct use Wilderness Act
Exercise treaty rights -0.92 -1 Information Direct use None
Human food -0.96 -1 Production Direct use CIWA
Wildcrafted medicines -0.97 -1 Production Direct use None
Chemicals and genes for industry -1.01 -2 Production Direct use None
Outdoor skills -1.16 -2 Information Direct use Wilderness Act
Water for out-stream & industrial use -1.21 -2 Production Direct use None 
Non-native cultural traditions -1.28 -2 Information Direct use Wilderness Act
Raw materials for handicrafts, clothing, 
fashion & religion
-1.67 -3 Production Direct use None
Options for future non-wilderness uses -1.72 -3 Information Option None
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Factor 2 
* It is assumed that all ESs have a non-use component (bequest or existence). Only the ES, availability for future 
generations, is composed entirely of non-use value.  
Ecosystem Service z-score
Qsort 
score
Ecosystem 
function
Value 
category*
Wilderness Act & 
CIWA explicit values
Solitude 1.85 +3 Information Direct use Wilderness Act
Experiencing landscapes & wildlife 1.56 +3 Information Direct use Wilderness Act
Outdoor skills 1.18 +2 Information Direct use Wilderness Act
Physical & mental health 1.13 +2 Information Direct use Wilderness Act
Availability for future generations 0.94 +2 Information Non-use Wilderness Act
Habitat 0.92 +2 Habitat Indirect use CIWA
Water for in-stream use 0.92 +1 Information Direct & 
indirect use
CIWA
Science & natural history 0.73 +1 Information Direct use Wilderness Act
National heritage & pride 0.72 +1 Information Direct use Wilderness Act
Natural fire regimes 0.60 +1 Regulation Indirect use None
Non-native cultural traditions 0.49 +1 Information Direct use Wilderness Act
Archeological & historic resources 0.46 0 Information Direct use CIWA
Biodiversity conservation 0.42 0 Habitat Indirect use None
Environmental education 0.38 0 Information Direct use Wilderness Act
Water retention & storage 0.15 0 Regulation Indirect use None
Nutrient cycling -0.01 0 Regulation Indirect use None
Sacred sites -0.18 0 Information Direct use CIWA
Soils & regulation of soil movement -0.45 0 Regulation Indirect use None
Air quality -0.49 -1 Regulation Indirect use None
Human food -0.51 -1 Production Direct use CIWA
Native cultural traditions -0.58 -1 Information Direct use Wilderness Act
Refuge from climate change -0.77 -1 Habitat Indirect use None
Exercising treaty rights -1.01 -1 Information Direct use None
Global climate regulation -1.16 -2 Regulation Indirect use CIWA
Wildcrafted medicines -1.20 -2 Production Direct use None
Raw materials for handicrafts, clothing, 
fashion & religion
-1.46 -2 Production Direct use None
Water for out-stream & industrial use -1.48 -2 Production Direct use CIWA
Chemicals and genes for industry -1.52 -3 Production Direct use None
Options for future non-wilderness uses -1.63 -3 Information Option None
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Factor 3 
* It is assumed that all ESs have a non-use component (bequest or existence). Only the ES, availability for future 
generations, is composed entirely of non-use value.  
Ecosystem Service z-scores
Qsort 
score
Ecosystem 
function Value category
Wilderness Act & 
CIWA explicit values
Exercising treaty rights 2.18 +3 Information Direct use None
Sacred sites 1.67 +3 Information Direct use CIWA
Native cultural traditions 1.3 +2 Information Direct use Wilderness Act
Archeological & historic resources 1.05 +2 Information Direct use CIWA
Availability for future generations 0.93 +2 Information Non-use Wilderness Act
Human food 0.86 +2 Production Direct use CIWA
Habitat 0.75 +1 Habitat Indirect use CIWA
Wildcrafted medicines 0.7 +1 Production Direct use None
Physical & mental health 0.47 +1 Information Direct use Wilderness Act
Refuge from climate change 0.31 +1 Habitat Indirect use None
Biodiversity conservation 0.28 +1 Habitat Indirect use None
Raw materials for handicrafts, 
clothing, fashion & religion
0.25 0 Production Direct use None
Water for in-stream use 0.16 0 Information Direct & indirect use CIWA
Global climate regulation 0.07 0 Regulation Indirect use CIWA
Air quality -0.03 0 Regulation Indirect use None
Water retention & storage -0.08 0 Regulation Indirect use None
Nutrient cycling -0.14 0 Regulation Indirect use CIWA
Science & natural history -0.18 0 Information Direct use Wilderness Act
Soils & regulation of soil 
movement
-0.2 -1 Regulation Indirect use None
National heritage & pride -0.29 -1 Information Direct use Wilderness Act
Natural fire regimes -0.3 -1 Regulation Indirect use None
Environmental education -0.55 -1 Information Direct use Wilderness Act
Solitude -0.66 -1 Information Direct use Wilderness Act
Non-native cultural traditions -0.73 -2 Information Direct use Wilderness Act
Experiencing landscapes & 
wildlife
-0.82 -2 Information Direct use Wilderness Act
Outdoor skills -1.54 -2 Information Direct use Wilderness Act
Water for out-of-stream & industry 
use
-1.66 -2 Production Direct use CIWA
Chemicals & genes for industry -1.88 -3 Production Direct use None
Options for future non-wilderness 
uses
-1.91 -3 Information Option CIWA
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Factor 4. 
* It is assumed that all ESs have a non-use component (bequest or existence). Only the ES, availability for future 
generations, is composed entirely of non-use value.  
Ecosystem Services z-score
Qsort 
score
Ecosystem 
functions Value category
Wilderness Act & 
CIWA explicit 
values
Water for in-stream use 2.09 +3 Information Direct use CIWA
Air quality 1.44 +3 Regulation Direct use None
Water retention & storage 1.21 +2 Regulation Indirect use None
Human food 1.12 +2 Production Direct use CIWA
Refuge from climate change 1.06 +2 Habitat Direct use None
Experiencing landscapes & wildlife 1.04 +2 Information Direct use Wilderness Act
Options for future non-wilderness 
uses
0.99 +1 Information Option CIWA
Water for out-of-stream & industrial 
use
0.88 +1 Production Direct use CIWA
Solitude 0.42 +1 Information Direct use Wilderness Act
Nutrient cycling 0.15 +1 Regulation Indirect use CIWA
Chemicals & genes for industry 0.15 +1 Production Direct use None
Availability for future generations 0.1 0 Information Non-use Wilderness Act
Wildcrafted medicines 0.09 0 Production Direct use None
Habitat 0.08 0 Habitat Indirect use CIWA
Global climate regulation 0.07 0 Regulation Indirect use CIWA
Outdoor skills 0.01 0 Information Direct use Wilderness Act
Soils & regulation of soil movement -0.12 0 Regulation Indirect use None
Archeological resources -0.13 0 Information Direct use CIWA
Natural fire regimes -0.19 -1 Regulation Indirect use None
Biodiversity conservation -0.29 -1 Habitat Indirect use None
Environmental education -0.63 -1 Information Direct use Wilderness Act
Science & natural history -0.68 -1 Information Direct use Wilderness Act
Native cultural traditions -0.7 -1 Information Direct use Wilderness Act
Physical & mental health -0.73 -2 Information Direct use Wilderness Act
Raw materials for handicrafts, 
clothing, fashion & religion
-0.93 -2 Production Direct use None
Non-native cultural traditions -1.02 -2 Information Direct use Wilderness Act
Sacred sites -1.44 -2 Information Direct use CIWA
National heritage & pride -1.56 -3 Information Direct use Wilderness Act
Exercise treaty rights -2.49 -3 Information Direct use None
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     Crib sheets aid in the interpretation of the factor arrays by focusing on how each factor array 
differs from the other factor arrays. The crib sheets for Factors 1 through 4 are presented in Table 
6.5. 
Table 6.5. Distinguishing ES. 
Factor 1 
ES ranked at +3 by Factor 1: • species habitat +3** 
• biodiversity conservation +3**
ES ranked higher in Factor 1 than 
in other factors:
• species habitat +3** 
• biodiversity conservation +3** 
• water retention & storage +2 
• natural fire regimes +2** 
• science & natural history +2 
• environmental education 0 
• nutrient cycling +1 
• global climate regulation +1** 
• refuge from climate change +2
ES ranked lower in Factor 1 than in 
other factors:
• outdoor skills -2* 
• water for in-stream use 0 
• human food -1** 
• raw materials for handicrafts, clothing, fashion & religion -3
ES ranked at -3: • options for future non-wilderness uses -3 
• raw materials for handicrafts, clothing, fashion & religion -3
ES further deemed key to 
interpretation of Factor 1:
• chemicals & genes for industry -2** 
• experiencing landscapes & wildlife 0* 
• maintenance of air quality +1*
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Factor 2 
Factor 3 
ES ranked at +3 by Factor 2: • solitude +3** 
• experiencing landscapes and wildlife +3*
ES ranked higher in Factor 2 than 
in other factors:
• solitude +3** 
• experiencing landscapes & wildlife +3*  
• outdoor skills +2** 
• non-native cultural traditions +1** 
• physical & mental health +2** 
• availability for future generations +2 
• national heritage & pride +1** 
• environmental education 0
ES ranked lower in Factor 2 than in 
other factors:
• water retention & storage 0 
• nutrient cycling 0 
• human food -1** 
• air quality -1* 
• global climate regulation -2** 
• refuge from climate change -1** 
• wildcrafted medicine -2 
• chemicals and genes for industry -3
ES ranked at -3: • chemicals and genes for industry -3 
• options for future non-wilderness uses -3
ES further deemed key to 
interpretation of Factor 2:
• water for in-stream use +1** 
• natural fire regimes +1** 
• archeological & historic resources 0*
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Factor 4 
ES ranked at +3 by Factor 3: • sacred sites +3** 
• exercising treaty rights +3**
ES ranked higher in Factor 3 than 
in other factors:
• sacred sites +3** 
• exercising treaty rights +3** 
• availability for future generations +2 
• archeological & historic resources +2** 
• human food +2 
• native cultural traditions +2** 
• wildcrafted medicines +1* 
• Raw materials for handicrafts, clothing, fashion & religion 0*
ES ranked lower in Factor 3 than in 
other factors:
• solitude -1** 
• outdoor skills -2* 
• experiencing landscapes and wildlife -2** 
• water for in-stream use 0 
• natural water retention & storage 0 
• natural fire regimes -1 
• environmental education -1 
• nutrient cycling 0 
• soils & regulation of soil movement -1 
• non-native cultural traditions -2
ES ranked at -3: • chemicals and genes for industry -3 
• options for future non-wilderness uses -3
ES further deemed key to 
interpretation of Factor 3:
• Improve spiritual, psychological and physical health +1** 
• Refuge from climate change +1** 
• Maintenance of air quality -0*
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**Statistically significant (p<.01) distinguishing statements. 
* Statistically significant (p<.05) distinguishing statements. 
ES ranked at +3 by Factor 4: • water for in-stream use +3** 
• air quality +3*
ES ranked higher in Factor 4 than 
in other factors:
• water for in-stream use +3** 
• air quality +3* 
• options for future non-wilderness uses +1** 
• water for out-stream & industrial use +1** 
• chemicals & genes for industry +1** 
• water retention & storage +2 
• nutrient cycling +1 
• human food +2 
• refuge from climate change +2
ES ranked lower in Factor 4 than in 
other factors:
• availability for future generations 0* 
• species habitat 0* 
• biodiversity conservation -1* 
• raw materials for handicrafts, clothing, fashion & religion -2* 
• sacred sites -2** 
• physical & mental health -2 
• natural fire regimes -1 
• science & natural history -1 
• environmental education -1 
• national heritage and pride -3** 
• exercising treaty rights -3**
ES ranked at -3: • national heritage and pride -3** 
• exercising treaty rights -3**
ES further deemed key to 
interpretation of Factor 4:
• experiencing landscapes & wildlife +2* 
• wildcrafted and cultural medicine 0* 
• practicing outdoor skills 0**
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6.3. P-SAMPLE FOR RANKING WILDERNESS ECOSYSTEM SERVICES FROM THE 
FC-RONRW 
     There were 84 stakeholders sampled. Of those, 70% were male, 30% were female. 
Stakeholders between the ages of 40 and 70 years old made up 68% of the P-sample. Native 
Americans made up 18% of the P-sample and 82% were white/Caucasian. Almost three-quarters 
of the stakeholders were now married and there was an almost even split between stakeholders 
who did not have children, had children living with them, and had children living away from 
them. Stakeholders holding a degree above a bachelors made up 44% of the population. More 
detailed demographic data of the total P-sample is in the ‘total’ pie charts in Figure 6.2. The 
‘factor’ pie charts in Figure 6.2 are the demographic results for stakeholders that contributed to 
each particular factor identified through centroid factor analysis.  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Total
30%
70%
Male
Female
Factor 1
59%
41%
a. Sex.
Factor 2
80%
20%
Factor 3
73%
27%
Factor 4
50%
50%
Figure 6.2. Demographic data for total P-set and by factor.
b. Age.
Total
4%
20%
28%
20%
17%11%18-29
30-39
40-49
50-59
60-69
70-79
Factor 1
19%
33%
26%
15%7%
Factor 2
10%
25%
30%
20%
10%
5%
Factor 3
9%
9%
18%
36%
27%
Factor 4
50%
25%
25%
c. Residential association with the FC-RONRW*.
Total
10%
54%
36%adjacent zip code< 5 hour drive
> 5 hour drive
Factor 1
15%
56%
30%
Factor 2
5%
45%
50%
Factor 3
91%
9%
Factor 4
25%75%
d. Setting of primary residence**
Total
52%
48%
urban
rural
Factor 1
59%
41%
Factor 2
50%
50%
Factor 3
64% 36%
Factor 4
75% 25%
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e. Current marital status.
Total
8%
73%
17%Single
Now married
Separated
Divorced
Factor 1
4%4%
74%
19%
Factor 2
10%
80%
10%
Factor 3
9%
64%
27%
Factor 4
25%
75%
f. Children.
Total
32%
35%
33%
None
living with them
living without them
Factor 1
33%
22%
44%
Factor 2
29%
41%
29%
Factor 3
82%
18%
Factor 4
50%
25%
25%
g. Closest political association with the FC-RONRW***.
Total
23%27%
36%
14%
treaty
county
state
national
Factor 1
22%
30%
48%
Factor 2
50%
25%
25%
Factor 3
91%
9%
Factor 4
75%
25%
h. Types of recreation****.
Total
11%
26%63%exlusively non-motorized
motorized
motor boating
Factor 1
6%
28%67%
Factor 2
15%
25%
60%
Factor 3
18%
82%
Factor 4
33%67%
i. Member of a recreation group (excluding hunting and angling).
Total
73% 7%
19%
non-motorized
motorized
none
Factor 1
67% 33%
Factor 2
70% 5%
25%
Factor 3
100%
Factor 4
75%
25%
 
!192
k. Wilderness visits in the last 2 years.
Total
28%
16%
24%
13%18%
0
1-2
3-5
6-10
>10
Factor 1
15%
4%
35%
19%
27%
Factor 2
45%
15%
30%
5%
5%
Factor 3
27%
9%
27%
27%9%
Factor 4
25%
25%
50%
* Through the data collection process, the researcher could approximate where each stakeholder resided, that 
information was entered into google maps to estimate the amount of time it takes to drive from their residence to 
the FC-RONRW. 
**Urban/rural was determined by the participant’s answer to question 8 of the demographic survey (Appendix D). 
***Closest political association to the FC-RONRW is a determination of wether or not the participant resides in an 
adjacent county or state, or if they have treaty rights over part of the FC-RONRW. 
****Type of recreation was deduced from the participant’s answer to question 15 of the demographic survey 
(Appendix D). 
Total Factor 1 Factor 2 Factor 3 Factor 4
<GED 1% 0% 0% 0% 0%
Diploma/GED 18% 4% 22% 33% 50%
Associates 5% 4% 6% 0% 50%
Bachelors 23% 33% 22% 22% 0%
Masters 21% 25% 33% 22% 0%
Professional 4% 0% 6% 11% 0%
Doctorate 13% 33% 11% 11% 0%
j. Highest education level attained.
l. Membership in an environmental organization.
Factor 1
41%
59%YesNo
Factor 2
69%
31%
Factor 3
85%
15%
Factor 4
100%
Total
72%
28%
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Total Factor 1 Factor 2 Factor 3 Factor 4
Agriculture 2% 0% 5% 0% 25%
Recreation 20% 19% 20% 0% 25%
Education 11% 15% 15% 0% 0%
Fisheries 10% 0% 0% 45% 0%
Natural Resource 
Management
31% 33% 30% 54% 0%
Hydrology 1% 0% 5% 0% 0%
Industrial 
Manufacturing
4% 0% 5% 0% 25%
Natural Resource 
Science
10% 22% 5% 0% 0%
Non-industrial Private 
Forestry
1% 0% 0% 0% 0%
Timber Industry 1% 0% 0% 0% 0%
Municipal Services 5% 4% 0% 0% 0%
Small Business 17% 15% 20% 0% 50%
Wildlife 8% 11% 0% 18% 0%
None of these 18% 19% 20% 27% 0%
m. Participants who’ve been in the FC-RONRW.
Total
84%16%noyes
Factor 1
69%
31%
Factor 2
95% 5%
Factor 3
91% 9%
Factor 4
100%
    The sum of the stakeholders that contributed to a factor, across all factors, is less than the total 
P-sample because not all participants were pure cases and therefore not all participants 
contributed to a factor array. For demographic data like education (Figure 6.2 i), although for 
each of the factors, zero stakeholder had less than a high school degree or GED, the ‘total’ pie 
chart shows that 1% of the P-sample completed less than high school or a GED. There were 22 
participants that were not pure cases, five participants loaded onto at least one factor at the 99% 
level, but were not pure cases because their 99% level loading was not more than half their total 
loading across all four perspectives (thus, they were not 'pure' cases), 16 participants did not load 
onto one of the four factors above the 95% significance level, 3 participants loaded only 
negatively and significantly (>95%) onto a factor. One participant did not load at the >95% 
significance level onto any factor. 
     Four county commissioners from the state of Idaho participated in this study, three of them 
loaded at the 95% significance level onto the multiple-use perspective, one loaded  at the 95% 
significance level onto the ecocentric perspective, and one was the participant that did not load 
onto any factor at the 95% significance level. The lack of 99% significance level loadings, lack 
of pure cases, and for one commissioner the lack of loading onto any one factor seems 
interesting. Perhaps the nature of county commissioners work gives them unique perspectives 
that seems to transcend the four factors, but Appendix I shows that the perspectives of the four 
commissioners have low correlations, so it appears that there is not some fifth factor out there 
that represents a county commissioner perspective. 
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     Only P84, a county commissioner, did not load significantly at the 95% level onto any factor. 
But P13, a retired Forest Service smoke jumper living in McCall only loaded negatively at the 
95% level on Factor 3, and P30, the Port of Lewiston port manager, only loaded negatively at the 
95% significance level onto Factor 2. These three participants form a group that did not load 
positively and significantly (at the 95% level) onto any of the four factors. These three 
participants show very low correlation (<.10) amongst each other in Appendix I, indicating that it 
is unlikely that any fifth factor could capture these three participants. 
     There were seventeen participants that did not load significantly at the 99% level onto any of 
the four factors. Table 6.6 shows the correlations between the Q-sorts for these seventeen 
participants. Only five of the seventeen participants that did not load significantly onto one of the 
four factors show correlations with each other at the 99% level in Table 6.6, therefore, it seems 
unlikely that there is a fifth factor out there that could summarize the perspectives of these 
seventeen participants.  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Table 6.6. Correlations between Q-sorts of the 17 participants that did not load onto one of the four factors at the 
99% significance level. 
*Statistically significant correlation at the <.01 level. 
P1 P6 P13 P14 P15 P23 P30 P35 P36 P38 P39 P47 P69 P79 P81 P83 P84
P1 100 17 -8 22 24 32 -27 58* 10 17 5 31 19 14 21 -23 -10
P6 100 41 17 22 -3 8 -18 18 13 12 32 -14 -21 0 1 3
P13 100 -6 0 4 5 -23 32 58* 36 6 -18 12 -14 4 3
P14 100 50* -50 -5 1 -5 -8 -5 42 -4 19 6 4 -1
P15 100 -5 -23 44 -24 18 -5 59* 8 21 -4 -37 31
P23 100 -35 46 24 18 37 18 5 -3 14 -41 1
P30 100 -51 17 -14 -10 -24 -17 -9 41 51* 6
P35 100 -22 1 15 26 35 45 8 -31 -8
P36 100 40 42 -27 -23 -9 8 9 12
P38 100 38 3 -23 9 -6 -23 23
P39 100 -1 -3 28 12 1 35
P47 100 -8 -3 8 -32 0
P69 100 14 -24 -9 14
P79 100 -1 -14 8
P81 100 -6 -10
P83 100 -21
P84 100
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6.4. RESULTS OF THE DRIVERS DISCUSSION 
     Stakeholder statements regarding drivers that affect their most important ES are summarized 
in Table 6.7. The discussion data is organized by driver. While collecting this data, the researcher 
explicitly asked each participant for descriptions of drivers affecting the participant’s two most 
important ESs, but it should be noted that participants did not necessarily confine their 
descriptions of drivers as they related to the two ESs at hand. Every attempt has been made to 
apply the driver information to the ESs the participant had in mind during the data collection 
process. 
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Drivers Pset Factor Participant driver explanation
Topography P84 null It is because of the ruggedness of the terrain in the FC-RONRW that 
it remained wild until designation. Development has always been 
impractical. It is the liberal urbanite who says, "guys, we need to 
protect this area". From what? The ESs like solitude and outdoor 
skills are more a result of the ruggedness of the terrain than 
Wilderness designation.
P68 F1x The high elevations of the FC-RONRW positively affects the ability 
of the Wilderness to provide refuge from climate change.
P25 F2x The technical nature of the main Salmon River is somewhat self-
limiting to jet boat use based on experience and equipment, and that 
was certainly the case historically. This improves the sense of 
solitude one may find in the FC-RONRW.
P26 F2x The diversity of landforms in the FC-RONRW provide for lots of 
different experiences and spreads people out across the landscape, 
allowing for the greater possibility of experiencing solitude.
P43 F2x The topography of the FC-RONRW contributes to the world class 
nature of the whitewater rafting available on the Middle Fork and 
main Salmon Rivers, which allows me to experience the ES of 
outdoor skills and physical & mental health.
P29 F4x There is little irrigation from the Salmon River downstream of the 
wilderness and along the lower Snake River because there is too 
much lift required due to the topography of the region. Pump stations 
to overcome that lift are costly. The lift negatively affects the 
production of the ES, water for out of stream use.
P43 F2x Landform diversity, such as forests, meadows, deep and narrow 
canyons and trails to access them, positively affects my physical & 
mental health.
Aircraft P47 
P25
F1* 
F2x
The diurnal pattern of commercial airplane take-offs and landings at 
Indian Creek, in support of low-water rafting of the Middle Fork of 
the Salmon River disturbs my sense of solitude along the river.
P26 F2x Aircraft provide incredible access to the FC-RONRW, but they 
impact one’s ability to escape the sights and sounds of civilization 
and thus, experience solitude.
P18 F2x, 
F1*
The Forest Service needs to keep unimproved airstrips open for pilots 
like me [read: highly skilled], allowing us to experience more 
solitude by spreading out aircraft use.
FS hiring 
practices
P78 
Ptest
F2x The Forest Service primarily hires seasonal employees to do their 
trail maintenance. These employees tend to be less skilled and 
turnover rates are high. Because of high turn over rates, the Forest 
Service has a disincentive for providing proper training, this affects 
the ability of the employee to properly maintain trails, which 
indirectly affects my ability to experience solitude and outdoor skills 
(see access driver).
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Table 6.7. Drivers discussions results
Visitor 
encounters 
within the FC-
RONRW
P79 F2* While jet boating, I have encountered over 500 rafts in fifty miles of 
river, this negatively affects my ability to experience solitude and to 
gain physical & mental health.
P43 F2x The ability to be in the FC-RONRW with a small, close group, but 
then to step away and be all alone in the peace and quiet. This 
positively affects my ability improve my physical & mental health.
P22 F1**, 
F2**
Other users, and conflicts between users, negatively affects 
everyone’s ability to experience landscapes and wildlife but it is 
less powerful of a driver than other drivers such as pollution, wildfire 
management and the dams on the lower Snake River.
P80 P2x As a jet boater, the existing number of rafts I see on the river does not 
affect my ability to benefit from water for in-stream use, but 
presumably, at some point of increase, it would.
P82 F2x The FC-RONRW was not designated so that nobody could go there 
and see it, but at the same time, it was designated to protect 
opportunities for solitude. There is a balance here between 
maintaining access to the wilderness for future generations, and 
making opportunities for solitude available for future generations.
Season of use P18 
P25
F2x, 
F1* 
F2x
One cannot experience solitude along the Main Salmon or the Middle 
Fork of the Salmon during the main floating season, but outside of 
that season, one can. The same goes for overland travel, if you want 
to experience solitude, you’re better off traveling during the off 
season.
Wildfire 
management
Ptest When I see evidence of fire suppression in the wilderness it 
negatively affects my ability to feel like I am in a truly wild place, 
negatively affecting my experience of solitude.
P22 F1**, 
F2**
Decisions managers make regarding whether to suppress or not 
suppress wildfire affects my ability to experience landscapes and 
wildlife in complex ways. That is, to not suppress doesn’t always 
have a positive net sum affect on this ES, and to suppress doesn’t 
always have a negative net sum affect. In other words, the 
relationship between this ES and wildfire and fire suppression is 
complex, even in the wilderness.
P82 F2x, 
F4*
Most of the landscapes in the FC-RONRW have burned in recent 
history, I understand the need for fire, but feel like the system is out 
of balance and there is too much burned area, this negatively affects 
my ability to experience landscapes and wildlife.
P78 F2x Because of the increased acres burned by fire in the FC-RONRW, 
aspen are coming back, which improves the ES habitat.
P60 F1x Vegetation in the FC-RONRW tends to be prone to low intensity, 
high frequency fires. This type of fire regime probably does not 
negatively affect natural water retention and storage, but higher 
intensity fires might.
P81 F1* Because the FC-RONRW has lost so much habitat due to recent high 
intensity, high frequency fires, the front country areas around the FC-
RONRW have to make up the difference by providing habitat for the 
species displaced by the fires in the FC-RONRW. 
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P83 F4* The FC-RONRW has had such severe fires recently because the 
federal government suppressed fires for so long, but now, they will 
not let the area be thinned or prescribe burned, and won’t suppress 
the wilderness fires, so we have these unnatural fires, which 
negatively affects the ES natural fire regimes. 
P1 F1* Most of the FC-RONRW has burned in recent history, so it’s fire 
regime is back to its normal, natural fire regime for its vegetative 
type.
P83 F4* The habitat for game for human food has been degraded by letting it 
all burn. I understand the need for habitat patchiness, but there are 
places in the FC-RONRW that have fallen in so thick that even game 
struggle to get through or, in older burns, the regrowth is so thick it is 
impossible for game to get through. 
P58 F2x Wildfires probably have an affect on soil & the natural regulation 
of soil movement.
P12 
P25 
P20
F4x, 
F1* 
F2x 
F1x
Active wildfires negatively affect air quality for communities 
surrounding and downwind of the FC-RONRW.
P44 F1*, 
F2**, 
F4*
The Forest Service has let historic structures burn down that are a 
part of my family history. This negatively affects the ES 
archeological & historic resources.
P44 F1*, 
F2**, 
F4*
The recent wildfires in the FC-RONRW have negatively affected the 
water quality of the rivers and streams, negatively affecting the ES 
water for in-stream use.
P1 F1* People who live around the FC-RONRW understand fire, they 
understand that we need to let fires burn as long as structures are 
protected or else we’ll be in trouble down the road, because lots of 
fire suppression negatively affects natural fire regimes.
Outfitters & 
guides
Ptest When I run into large, guided groups or their overly developed 
camps, it disturbs my sense of really being out there, away from 
human trappings and in the wilderness, experiencing solitude.
P12 F4x, 
F1*
Outfitters and guides provide access to ES like water for in-stream 
use for people who would not otherwise be able to access it because 
they do not have the skills, equipment and experience. 
P75 F3x Outfitters and guides stop to show their clients pictographs as a 
‘heritage tourism’ experience. This negatively affects the ES sacred 
sites.
P47 F1* Outfitters and guides play an important role in providing clients with 
lessons in environmental education regarding outdoor skills 
including leave no trace outdoor ethics, science and natural history, 
and archeology and historic resources.
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P47 F1* Outfitters and guides play an important role in providing clients with 
lessons in environmental education regarding outdoor skills 
including leave no trace outdoor ethics, science and natural history, 
and archeology and historic resources.
Access to the 
ESs of the FC-
RONRW
P18 
P10 
P81
F2x, 
F1* 
F1x, 
F2* 
F1*
It costs a lot of time and money to access the FC-RONRW. Many 
people are not willing or cannot bear those costs, this leads to fewer 
people being in the FC-RONRW, which increases my ability to 
receive the ES, solitude. On the other hand, there have been times 
when these costs prohibited me from doing a trip in the FC-RONRW, 
therefore decreasing my ability to experience solitude.
P84 
P81
null 
F1*
There needs to be more capital investments in the FC-RONRW to 
facilitate access, so that people can benefit from the ESs of the FC-
RONRW, including outdoor skills.
P43 F2x Just knowing that I have such good access to the FC-RONRW 
provides me with a sense of physical and mental health, even when 
I don't actually use it. 
P22 F1**, 
F2**
Knowing there are places in the FC-RONRW, where I can 
experience landscapes & wildlife benefits me, even if I never get 
the opportunity to go there.
P1 F1* If a person can access wilderness, they can get in touch with our 
forefathers who faced wilderness and, in that setting, founded our 
democracy. Wilderness experience refreshes that sense of democracy 
and provides a sense of national heritage & pride.
P75 F3x Access is an issue facing tribal members trying to benefit from the ES 
exercising treaty rights in the FC-RONRW. It is just plain hard to 
get in there.
P49 F2x The time and effort required for me to access the FC-RONRW means 
I am unlikely to experience landscapes and wildlife, and solitude of 
the wilderness. I have other wilderness options, much easier to access 
here in Western Montana.
P44 F1*, 
F2**, 
F4*
Access to the rivers of the FC-RONRW by roads or aviation is a 
positive driver for water for in-stream use.
P78 
Ptest
F2x Many of the trails in the FC-RONRW are not well maintained, this 
focuses stock use towards those trails that are maintained, making it 
difficult to experience the ESs solitude and outdoor skills.
P78 
P25
F2x 
F2x
Sometimes it seems like management actions taken by the Forest 
Service are rooted in a desire to make accessing the wilderness 
difficult, this negatively affects my ability to receive these ESs, 
including outdoor skills and non-native cultural traditions.
P18 F1**, 
F2x
It is prohibitive to do scientific and natural history research in the 
FC-RONRW because of access and permitting costs. Although the 
mountain lake systems are rather unique, most of the landforms and 
ecosystems in the FC-RONRW are represented outside of wilderness, 
where they are more easily studied.
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Motorized use P73 F3x Restrictions on motorized use equals more habitat for game for 
human food.
P81 F1* Noise from motors and motorized recreation negatively affects 
habitat for wildlife.
P21 F1x Jet boats negatively affect air quality on the Main Salmon River.
Size P26 
P43
F2x 
F2x
The FC-RONRW is such a big wilderness, it makes solitude easier to 
find and provides greater opportunities for physical & mental 
health.
P62 F1**, 
F2**
The FC-RONRW is such a large area, relatively free of human 
disturbance and use. Those qualities offer resistance to invasion from 
noxious species and allows for natural disturbance regimes (mass 
failure, fire, disease). All of this supports habitat for native species 
that evolved with such disturbance patterns, especially anadromous 
fish.
P22 F1**, 
F2**
The shear size of the FC-RONRW, along with its relatively 
undisturbed nature, makes for uniquely valuable habitat for endemic 
species.
Mass failure P78 F2x The steep slopes of the FC-RONRW are prone to massive failures of 
soil, rock and vegetation during snowmelt and rainstorms, which 
damage trails making travel difficult. This negatively affects my 
ability to directly experience these ESs, including outdoor skills.
Wilderness 
management
P72 F3x, 
F1**
By limiting development, Wilderness designation offers a greater 
level of protection to sacred sites than is found on other public and 
private lands.
P75 F3x Context and integrity are important to sacred sites, Wilderness tends 
to protect both the context and the integrity of sacred sites.
P42 F3x Wilderness managers’ wilderness values affect the production of the 
ES, archeological & historic resources. It often seems that wildlife, 
plants and solitude are considered to be more important resources to 
some managers than archeological & historic resources. Managers 
with this kind of value structure I consider ‘wilderness purists’, and 
they seem to want to destroy historic structures, like old mine sites, 
because they see them as evidence of trammeling the landscape. 
Unlike many of the values the ‘wilderness purists’ holds dear, 
archeological & historic resources are non-renewable.
P43 F2x To experience free flowing, unpolluted rivers and the wild hydraulics, 
to experience landscapes that are just the way God made them, this 
positively affects my physical & mental health.
P25 F2x It seems like Wilderness managers are pressured to manage for 
bequest and existence values of wilderness, at the expense of direct, 
non-extractive use such as experiencing landscapes & wildlife.
P52 F1**, 
F2x 
The natural human tendency is to actively manage the landscape, this 
negatively affects science & natural history of the relatively 
undisturbed ecosystems of the FC-RONRW.
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River 
recreation 
permitting
P43 F2x I have the ability to grab a permit from someone’s cancelled trip in 
order to float the Middle Fork and Main Salmon rivers on short 
notice, this allows me to practice outdoor skills. 
P79 
P80
F2* 
F2x 
Existing, low jet boat permit numbers negatively affect my ability to 
experience landscapes and wildlife and benefit from water for in-
stream use, because if I can’t get a permit, I can’t get into the FC-
RONRW.
P81 
Ptest
F1* There needs to be more of a balance between the water for in-
stream use for recreation and for fish. Right now, I think managers 
over-emphasize the supposed negative effect river recreation has on 
fish and, therefore, excessively limit river-based recreation.
Abundance & 
diversity of 
wildlife
P43 F2x Seeing wildlife in the FC-RONRW that you cannot see elsewhere is 
something that positively affects my physical & mental health.
P82 F2x Elk numbers have declined in the FC-RONRW, negatively affecting 
the ES experiencing landscapes and wildlife.
P82 F2x I understand the desire to reintroduce species like the wolf, but I 
didn’t expect such an effect on outfitting, where some outfitter’s 
bookings have declined by 50%. This negatively affects the ability of 
my clients to access the ES, experiencing landscapes and wildlife in 
the FC-RONRW.
P82 F2x Reintroducing grizzly bears in the FC-RONRW doesn’t make sense 
because there is no food in there for them, especially with the decline 
in salmon numbers. Their reintroduction would have no net positive 
effect on my ability to experience landscapes and wildlife.
P78 
P83
F2x 
F4* 
Wolves are causing human food, that is, moose, mule deer and elk to 
become much more scarce. Guides used to constantly have meat 
needing to be processed, now they are out of business. Strangely, 
sheep seem to be growing in number.
P62 F1**, 
F2** 
A small percentage of wild, anadromous fish will ‘get lost’ on their 
way back to their redds. This provides ecological resilience for the 
species in the face of variations in the hydrograph and access issues 
to headwater streams by allowing for the colonization of newly 
accessible streams. This will provide anadromous fish with the ability 
to vary their course of return, making use of the FC-RONRW as a 
refuge from climate change and will allow them to repopulate 
streams that become re-habitable after the ‘bottleneck’ of climate 
change.
Information 
management
P82 F2x, 
F4*
Idaho Fish & Game publishes bull counts online, therefore, a 
perspective hunting client far away in a big city can look at those 
numbers and compare them with other areas around the country. If he 
bases his decision to hire an outfitter exclusively on the biggest bulls 
and greatest chance of success, he would be unlikely to choose the 
FC-RONRW. FC-RONRW outfitters need to market, and society 
needs to focus, more on the total experience of landscapes and 
wildlife, and less on the Boone & Crockett scores of the bulls.
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P75 
P71 
P42
F3x 
F3x 
F3x
Tribal members feel that if they identify sacred sites for the Forest 
Service, that ‘exposure’ might threaten the site. At the same time, if 
sacred sites are not identified, the Forest Service cannot protect 
them. Wilderness can provide a kind of defacto protection, although 
this is not always the case.
Vandalism P42 F3x Rock art at sacred sites along the Middle Fork of the Salmon has 
experienced vandalism. To mitigate this vandalism, there should be a 
tribal interpreter at Indian Creek who can provide history and ethics 
to visitors.
P42 F3x Social perceptions of sacred sites tend to support protecting those 
sites, but it may take very few acts of vandalism or ignorant use to 
permanently damage a sacred site. It is important to remember how 
fragile these sites may be and that they are non-renewable. That is, 
once they are gone, they are gone for good.
Pollution P22 F1**, 
F2**
The ability to experience landscapes and wildlife within the FC-
RONRW is negatively affected by temperature pollution of the air 
and water, which affects species habitat, and air pollution, which 
affects visibility. Both of which come from outside the FC-RONRW. 
The FC-RONRW is also affected by water pollution from the Salmon 
River, upstream of the Wilderness.
Climate P22 F1**, 
F2**
As the changing climate warms the waters of the Columbia River 
Basin, including those of the FC-RONRW, the distribution and 
existence of endemic species in those waters will change, negatively 
affecting my ability to benefit from water for in-stream use. But the 
FC-RONRW, with its pristine aquatic and riparian habitat and its 
high elevations providing cold water, could help some endemic 
aquatic species through the ‘bottle-neck’ of climate change. These 
species could then potentially serve as a genetic bank for restocking 
other watersheds that don't make it through the bottleneck.
P74 F3x Overall, climate change will have a negative effect on species 
habitat and natural water retention and storage because 
snowpacks will decline, therefore water will move more quickly 
through the system.
P60 F1x Soil has a memory for how much water it held last season, therefore, 
precipitation actually affects the ability of the soil to provide natural 
water retention and storage.
P68 F1x Human induced climate change negatively affects biodiversity 
conservation in the FC-RONRW because it changes the environment 
in which native species have evolved.
Dams P22 F1**, 
F2**
Downstream dams negatively affect anadromous fish populations in 
the FC-RONRW. These effects are cumulative and because of these 
effects, the anadromous fish in the FC-RONRW are endangered. This 
negatively affects one’s ability to experience landscapes and 
wildlife. Because of the loss of anadromous fish populations, there is 
not a deposit of marine derived nutrients delivered to the FC-
RONRW, which negatively affects nutrient cycling. 
!204
P29 F4x 30 agricultural operations are able to irrigate 60,000 acres out of the 
reservoir behind Ice Harbor Dam on the Lower Snake River. The 
water is used to irrigate mainly potatoes, apples, grapes, onions, 
alfalfa, corn, peas, grass, hay and carrots. Most non-irrigated 
agriculture is dryland wheat. Without the dam, the irrigators would 
not be able to benefit from the waters from the FC-RONRW, which 
provides water for out-of-stream and industrial use.
P44 F1*, 
F2**, 
F4* 
Dams are the main cause of the decline of the fishery in the FC-
RONRW, these dams reduce the fishery availability for future 
generations. 
P68 F1x The dams of the Lower Snake River's primary value to society is for 
navigation, probably their secondary value is for electricity 
production, tertiary is irrigation and last value is probably recreation.  
Their greatest costs, besides maybe initial construction and 
maintenance costs, is the loss of anadromous fish populations due to 
the loss of connectivity between inland spawning habitat and ocean 
habitat.
P22 F1**, 
F2**
The primary productivity of the FC-RONRW has been heavily 
influenced by the marine derived nutrients moved up to the higher 
elevations of the FC-RONRW by salmon. Without the influx of these 
nutrients, the FC-RONRW is less productive. The snake river basin 
as a whole used to have about five million salmon return every year, 
now three thousand come back. That movement of nutrients to the 
FC-RONRW is responsible for the legacy of habitat in the FC-
RONRW, but now we are losing that input to productivity and the 
FC-RONRW will become more sterile and less productive as long as 
this movement of nutrients continues to be restricted.
Hydrologic 
cycle
P12 F1*, 
F4x
During times of high water and high turbidity, I am unable to benefit 
from water for in-stream use.
P81 F1* The FC-RONRW helps provide a natural rate of flow, that benefits 
the ES water for in-stream use especially for fishing.
Irrigation P74 F3x Agriculture and ranching use too much water in irrigation, for 
example I know of an irrigation ditch that requires 800 c.f.s. to 
saturate the ditch, in order to deliver 4 c.f.s. to the fields, this 
negatively affects the ES water for in-stream use.
Degree of 
habitat 
connectivity & 
diversity
P65 F1x The fragmentation of habitat, at a regional, or even global scale, 
affects the ability of the FC-RONRW to provide habitat to species, 
especially anadromous fish.
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P22 F1**, 
F2**
The marriage of the FC-RONRW habitat and that particular fish 
population has created the most productive fishery in the 48 states 
and one of the most productive in the world. Even with incredibly 
low numbers of salmon these days, because habitat is so good, 
genetic fitness of species is extremely good. If we give the salmon 
half a chance, they’ll come back. This marriage between the 
biological habitat and genetic resources of the species produces some 
amazing fish, the FC-RONRW is the critical habitat component of 
this unique marriage. Steelhead and summer chinook are the longest 
migrating fish in the world (800 miles to the FC-RONRW and 900 
miles to the headwaters of the Salmon River). Salmon that spawn in 
the FC-RONRW are also the highest migrating salmon in the world 
(up to 7000 feet). The other unique factor about them is that the FC-
RONRW is the wildest, healthiest and most protected spawning 
habitat in the lower 48.
P66 F1x Habitat fragmentation outside of the FC-RONRW perturbs the 
naturalness of species representation within the FC-RONRW, most 
notably, salmon species. This reduces the benefits from the ES such 
as science and natural history.
P53 F1x, 
F2**
If the habitat connectivity remains, eventually grizzly bears will make 
it to the FC-RONRW by way of the Cabinet Mountains, positively 
affecting biodiversity conservation.
P66 F1x The FC-RONRW has a lot of variety of habitats and vegetative 
assemblages based on the variety of slopes and elevations. This 
variety of habitats supports a variety of species, which benefits 
biodiversity conservation. 
Industrial use 
of water
P22 
P68
F1**, 
F2** 
F1x
There is a political movement to remove the dams and restore the 
migrating habitat for anadromous fish along the Lower Snake River. 
Those dams negatively affect the ES biodiversity conservation, in 
the FC-RONRW. But there is political inertia surrounding the 
navigation, power generation, irrigation, and recreation values 
generated by the dams. There has been a recent uptick in the use of 
the Port of Lewiston for shipping 'mega loads' to the Albertan tar 
sands development. These mega loads require a certain amount of 
capital improvements to the overland portion of the shipping route. 
Those capital improvements provide further political inertia.
Soil qualities P20 F1x The soils of the FC-RONRW are highly erodible, which negatively 
affects the FC-RONRW ability to provide natural water retention 
and storage. 
P67 F1x Because of the relatively undisturbed nature of the FC-RONRW, 
highly productive ash soils from the Mount Mazama eruption are 
probably still intact. Anywhere else in Idaho where this soil has been 
disturbed, it has blown or washed away. These Mount Mazama soils 
add to the value of the FC-RONRW for soils & regulation of soil 
movement.
P58 F2x A lot of the FC-RONRW bedrock is from the Idaho batholith, which 
forms highly erodible soil, which affects soils & regulation of soil 
movement.
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Vegetative 
composition & 
structure
P60 
P46
F1x 
F2x
Forests tend to retain water later in the summer; water runs off 
quickly in areas without vegetation, so vegetative cover positively 
affects the FC-RONRW ability to provide natural water retention 
and storage.
P73 F3x Game animals eat plants and we eat those animals as human food, 
therefore, plant production is important to us.
P20 F1x Primary production uptakes carbon, thereby affecting air quality.
Human 
development
P60 F1x Human development within the wilderness could perturb the water 
delivery process, making it less uniform across a particular slope, this 
causes downstream flooding and early outflow of water, so human 
development negatively affects natural water retention and 
storage.
P66 
P18 
P60 
P72
F1x 
F2x, 
F1* 
F1x 
F3x, 
F1**
Human developments such as roads, dams and structures both inside 
and outside the FC-RONRW negatively affect biodiversity 
conservation and scientific and natural history within the FC-
RONRW.
Social 
perception
P71 F3x Society has shifted away from wilderness values, this shift no longer 
politically supports Wilderness designation. The move away from 
wilderness values in society negatively affects Wilderness 
availability for future generations.
Invasive 
species
P1 F1* Invasive species negatively affect biodiversity conservation. One 
tool for reducing the spread of invasive plants is mandating that stock 
users only use certified weed seed free feed in the FC-RONRW.
P75 F3x Invasive species affect the production of the ES, exercising treaty 
rights, by reducing the health of the ecosystem, thus reducing the 
quality of this ES.
Scientific use P60 F1x The ES science & natural history is important because we, as a 
society, need to know how these ‘natural’ systems work, that need for 
this information drives the value of this ES. 
Recreation (in 
general)
P75 
P42
F3x 
F3x
Most sacred sites are close to the Middle Fork and Main Salmon 
rivers on the limited flat ground available. Recreationists often use 
those same sites for things like camping. This use tends to negatively 
impact the sacred sites.
P75 F3x Recreation use of the FC-RONRW affects the ES, exercising treaty 
rights, because recreationists are often confused about how and why 
treaty rights holders use the landscape and the perspective of 
recreational users has power, which affects the management of the 
FC-RONRW.
P47 F1* There is a lot of concentrated use in the river corridors of the FC-
RONRW, it is also important wildlife habitat, therefore, this 
concentrated river use negatively affects biodiversity conservation.
Law & policy P29 F4x To protect threatened and endangered species habitat, there is a water 
flow target in the Snake River mandated under the ESA. Those flows 
are unattainable and hinder water for out-of-stream and  industrial 
use.
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Notes: ‘x’ - a defining Q-sort. ‘**’ - a factor loading significant at the <0.01 level (≥0.49), but not a defining q-sort. 
‘*’ - a factor loading where the loading is significant at the <0.05 level (≥0.36). Ptest is a driver comment from pilot 
testing. Null are cases do not load significantly (<0.05) on any factor. 
P62 F1**, 
F2**
Boaters push salmon off of redds, disturbing their reproduction and 
negatively affecting habitat.
P42, 
P18
F3x 
F2x, 
F1**
There is a lot of legislation that protects archeology & historic 
resources and it is explicitly mentioned in the CIWA. The National 
Historic Preservation Act also provides a lot of direction for 
managing and protecting archeological & historic resources. 
Unfortunately, funding for relevant management and protection often 
falls short.
P10 F1x, 
F2* 
There is a programmatic agreement between the Forest Service and 
the State of Idaho Historic Preservation office that provides a lot of 
guidance regarding things like monitoring and fire protection for 
archeological & historic resources.
P10 F1x, 
F2*
The Facilities Master Plan guides management for archeology & 
historic structures.
P84 null Restrictions from the EPA do not allow us to use fire as much as we’d 
like to reduce the unnatural fuel loading in and around the FC-
RONRW, to return it to a natural fire regime.
P1 F1* Downwind air quality concerns create political pressure to not let 
fires burn, which slows our ability to return to a natural fire regime.
Treaty rights P73 F3x If treaty rights go unused, they tend to erode. That is, treaty rights 
tend to be maintained through use. Therefore the use of treaty rights 
is a driver of the ES, exercising treaty rights.
Private land 
ownership
P72 F3x, 
F1**
The selling, buying, exchange and changing of land uses affects the 
ability of treaty rights holders to exercise treaty rights because it 
changes access and availability of resources for use.
Information 
technology
P51 F2**, 
F3**
Things like cell phones, GPSs and other things that make wilderness 
travel easier reduce the ES, physical & mental health. 
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Chapter 7 - Discussion 
     This chapter uses the demographic, Q-methodology, and drivers discussion results to describe, 
in great detail, the four perspectives stakeholders share for the ecosystem services (ESs) 
produced by the Frank Church - River of No Return Wilderness (FC-RONRW) and applies those 
descriptions to the management decision space. The discussion of these four perspectives will 
provide managers with important insights into how society values the FC-RONRW, and how 
drivers, many of which are within manager’s control, affect those ESs. Understanding society’s 
preference for these ESs can help managers understand the implications for society within 
decisions regarding ESs. This information can now provide managers with insights into 
stakeholder’s perspectives, as they are identified during the course of public scoping or within 
stakeholder meetings. Also, managers can now have a clearer understanding of the other distinct 
perspectives regarding the benefits the FC-RONRW provides that might not be present at the 
‘table’. Lastly, this information can be used by managers to build awareness within society for 
the values produced by the FC-RONRW, especially those not typically understood as wilderness 
values. 
7.1. INTRODUCTION TO THE INTERPRETATION OF FOUR FACTORS 
     For the following interpretations of the four factors, the factors will be referred to as 
‘perspectives’. The interpretations of the perspectives are based on the factor arrays in Table 6.4, 
the demographic data in Figure 6.2, the driver data in Table 6.7, the distinguishing ecosystem 
services for each perspective in the crib sheets in Table 6.5, and the factor loadings of 
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stakeholders presented in Table 6.3. The factor arrays were generated by the Q-sorts of ‘pure 
cases’. Therefore, references to the importance of an ES to a perspective is with respect to only 
pure cases for that perspective . The demographic data for each perspective refers to the pure 43
cases only, but the total demographic data refers to the entire P-sample. Therefore, when an 
interpretation in this discussion compares the demographic data of a perspective to the other 
perspectives, it is comparing pure cases to pure cases. When the interpretation compares a 
perspective's demographic data to the total, it is comparing pure cases to the P-sample. Driver 
data is applied to a particular interpretation when the stakeholder that contributed the driver data 
shares the perspective at least at the 95% or greater significance level. Therefore, the driver data 
is applied to a perspective only for pure cases and cases that are correlated with the perspective 
at least the 95% significance level. 
     The interpretation of each perspective begins with a section discussing the proportion of the 
total variance explained and other summary statistics of stakeholders sharing the perspective, 
followed by an estimate of distinguishing demographic characteristics of the perspective. The 
distinguishing demographic characteristics of each perspective are only an estimate of 
demographics that might have affected the likelihood that a stakeholder is a pure case for a 
particular perspective because no perspective contains more than 27 pure cases and is therefore 
not a statistically reliable sample. This results in a higher likelihood of having committed a Type 
1, where associations between a participant’s demographics and their perspectives are, in reality, 
 A pure case is a participant’s Q-sort that loads at the 99% or greater significance level on one factor and that one 43
factor loading comprises more than half the communality for the Q-sort. Communality is the sum of factor loadings 
across all factors for a particular Q-sort.
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statistically weak or non-existent. For example, it appears from the demographic data that 
stakeholders with Doctorate degrees are more likely to be a pure case for Factor 1, because 33% 
of the pure cases for Factor 1 have Doctorate degrees, as compared to the next highest factor of 
11%. Again, these are only estimates of demographic characteristics that may be associated with 
pure cases of a perspective, they should not be considered significantly correlated characteristics. 
     Following the relevant statistics of the perspective and the estimate of associated 
demographic characteristics is the interpretation, which begins with bullet points summarizing 
the findings for that perspective. Subsections follow, lending detail to the summary. Each 
subsection contains a statement about a viewpoint regarding the importance of ESs to 
stakeholders contributing to the perspective and a statement about the drivers stakeholders 
perceived as having an affect on the the production of those ESs. Those statements are supported 
by drivers data. Each subsection ends with a list of the ESs and a list of the drivers statements 
discussed in the subsection. These lists at the end of each subsection can be used to reference the 
perspective’s factor array in Table 6.4 and the drivers data in Table 6.7. The final section of this 
Chapter makes direct comparisons of the four perspectives. 
     At times, the interpretations that follow assume that participants are operating under the scale 
of psychological significance presented in Figure 4.2. As discussed in section 5.2, it could be that 
participants were operating under the scale of psychological significance and  the scale of least 
to most important when sorting the ecosystem services. The drivers data presented in Table 6.7 
may provide some insight into whether a participant was operating under the scale of 
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psychological significance; it may be assumed that if a participant offered ESs that they rated at 
the -2 or -3 position as a negative driver, affecting their most important ESs, that, at least for 
those negative drivers/services, they were operating within the scale of psychological 
significance, where those services held high, negative psychological significance. By perusing 
the drivers data, the services in Table 7.1 presented themselves as having the potential to be 
considered with negative self-significance by participants. The services are paired with the 
drivers category presented in Table 6.7. Also, the perspectives that placed the particular service 
in either the -2 or -3 category are listed 
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Ecosystem 
service
Related driver 
category
Factors 
placing the ES 
in -2 or -3
Explanation
Non-native 
cultural 
traditions
Wilderness 
management, 
motorized use, 
aircraft, visitor 
encounters within 
the FC-RONRW
1, 3, 4 Non-native cultural traditions related to recreation within 
the FC-RONRW may be perceived as negatively 
affecting important ESs for these three perspectives, 
including biodiversity conservation, exercising treaty 
rights, and options for future non-wilderness use.
Experiencing 
landscapes 
and wildlife
Abundance and 
diversity of wildlife
3 Recreation related ESs, such as experiencing landscapes 
and wildlife, may viewed by this perspective as 
negatively affecting important ESs including sacred sites 
and exercising treaty rights.
Outdoor skills Motorized use, 
aircraft, visitor 
encounters within 
the FC-RONRW, 
outfitters and guides
1, 3 Stakeholders sharing these perspectives may view the 
ES, practicing outdoor skills as having a negative impact 
on important services such as biodiversity conservation, 
solitude, sacred sites and exercising treaty rights. 
Physical & 
mental health
Vandalism, 
motorized use, 
outfitters and guides
4 Stakeholders sharing this perspective may view the 
physical, mental, spiritual, and relationship health 
benefits provided by the FC-RONRW as negatively 
impacting important ESs to them, especially options for 
future non-wilderness use.
Global 
climate 
regulation
Climate, mass 
failures
2 Stakeholders sharing this perspective may view the 
potential for use of the FC-RONRW for global climate 
regulation as having a negative impact on direct use, 
non-extractive ESs that they value highly.
Chemicals 
and genes for 
industry
Human 
development, social 
perception, 
vegetative 
composition & 
structure, law & 
policy
1, 2, 3 Stakeholders sharing these perspectives may feel that the 
potential use of the FC-RONRW for providing chemicals 
and genes for industry negatively affects important ESs 
to them, including biodiversity conservation, 
experiencing landscapes and wildlife, and the protection 
of sacred sites.
Raw materials 
for 
handicrafts, 
clothing, 
fashion & 
religion
Human 
development, 
wilderness 
management, 
vegetative 
composition & 
structure, visitor 
encounters
1, 2, 4 Stakeholders sharing these perspectives may view this 
ES as negatively affecting important ESs to them, 
including biodiversity conservation and experiencing 
landscapes and wildlife. 
Options for 
future non-
wilderness 
use
Motorized use, 
aircraft, human 
development, social 
perceptions
1, 2, 3 Stakeholders sharing these perspective may view this ES 
as negatively affecting important ESs to them, including 
species habitat, solitude, and protection of sacred sites. 
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Table 7.1. Ecosystem services ranked with high negative psychological significance.
Sacred sites Wilderness 
management, law 
and policy, treaty 
rights
4 The protection and contextualization of sacred sites may 
conflict with recreational use, especially on the limited 
flatground along the Middle Fork and main Salmon 
River. Laws and policies protecting archeological sites 
and treaty rights limit development within the FC-
RONRW.
Exercising 
treaty rights
Wilderness 
management, law 
and policy, treaty 
rights
4 Exercising treaty rights in the FC-RONRW can be 
perceived as special privilege to use the wilderness in a 
way that is incommensurate with wilderness 
management (such as floating a river without a permit), 
conflicts with non-native cultural traditions (such as non-
native salmon fishing) and is only afforded to tribal 
members.
National 
heritage and 
pride
Social perceptions, 
wilderness 
management, 
recreation, law and 
policy
4 National heritage and pride in wilderness protection can 
be perceived as a negative driver affecting human uses 
and developments incommensurate with wilderness 
protection. 
Water for out-
of-stream and 
industrial use
Dams, irrigation, 
degree of habitat 
connectivity and 
diversity, industrial 
use of water
1, 2, 3 Water for out-of-stream and industrial use may be 
perceived as a negative driver affecting important ESs to 
these perspectives, including biodiversity conservation, 
experiencing landscapes and wildlife, and exercising 
treaty rights.  
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7.2. THE ‘ECOCENTRIC’ PERSPECTIVE 
7.2.1. Estimates of Demographic Characteristics for the Pure Cases of the Ecocentric 
Perspective 
       Factor 1, ‘The Ecocentric Perspective’ explains 22% of the variation found within the matrix 
of correlated Q-sorts. Contributing to the factor array were 27 pure cases, 16 other stakeholders 
share this perspective at a 95% or greater probability level. The pure cases and the stakeholders 
sharing this perspective at the 95% or greater significance level account for 51% of the P-sample. 
     The pure cases of this perspective were estimated to be more likely than the pure cases of 
other perspectives to hold Doctorate degrees, to be in a natural resource science profession, to 
live outside zip codes adjacent to the FC-RONRW but within a five hour drive of the Wilderness, 
to belong to an environmental organization, and to have never been in the FC-RONRW. The pure 
cases were also more likely than other pure cases to not have children and to live within the State 
of Idaho but outside of counties adjacent to the FC-RONRW. Compared to the total P-sample, 
which includes all pure cases, all participants sharing a perspective at a significant level, and all 
null cases , these pure cases are more likely to belong to a non-motorized recreation group and 44
less likely to have visited a wilderness area more than five times in the previous two years. 
     The ecocentric perspective's factor array in Table 6.4 shows that this perspective found the 
ESs, options for future non-wilderness use, raw materials for handicrafts, clothing, fashion, 
and religion, non-native cultural traditions, water for out-of-stream & industrial use, 
 A null case refers to cases that do not load significantly onto any of the factors.44
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outdoor skills, and chemicals and genes for industry to be either of relatively high to 
extremely high negative self-significance, to be among the least important ESs, or perhaps these 
services were placed in the -3 and -2 categories based on the participant’s operationalization of 
both of these scales . For this study, if a participant suggested during the drivers discussion that 45
an ES they placed in the -3 and -2 categories was acting as a negative driver, affecting their most 
important ESs, then it seems that such ESs were most likely being considered by the participant 
under the scale of psychological significance. 
7.2.2. Interpretation of the Ecocentric Perspective 
     Regarding Factor 1, the ecocentric perspective, this study found that: 
• Stakeholders contributing to this perspective considered the habitat functions, biodiversity 
conservation and species habitat, to be the most important ESs coming from the FC-
RONRW. 
• This perspective seems to consider the regulatory functions and habitat functions of the FC-
RONRW to be involved in a positive feedback relationship, which has produced diverse 
populations of endemic species that have evolved in concert with natural levels of regulatory 
functions (described in section 7.2.2.1). 
• Stakeholders sharing this perspective seem to consider the size of the Wilderness and range of 
elevations, range of slopes and generally low levels of human use and development within the 
 See Section 4.2.1 and section 5.2 for a discussion of the scale of most to least important and the scale of 45
psychological significance.
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FC-RONRW to be positive drivers, which help keep the production of regulatory and habitat 
functions at near-natural levels (7.2.2.1). 
• Stakeholders sharing this perspective consider salmon species that spawn in the FC-RONRW 
to be iconic representatives of the relationship between regulatory functions, habitat functions 
and direct-use information functions within the Wilderness (7.2.2.2). 
• These stakeholders seem to consider the positively valued direct-use information functions, 
like science and natural history, environmental history and solitude as being positive 
outcomes of near-naturally functioning regulatory and habitat ESs (7.2.2.2). 
• These stakeholders seem to consider their ability to receive benefits from the ES, science and 
natural history in the FC-RONRW to be negatively affected by access costs and less costly 
alternatives, as well as by human use and development, inside and outside wilderness (7.2.2.3). 
• Stakeholders sharing this perspective seem to consider habitat connectivity to be a positive 
driver, affecting habitat functions of the Wilderness (7.2.2.4). 
• This perspective seem to view the greatest negative drivers affecting habitat connectivity to be 
the dams on the lower Snake River (7.2.2.5). 
• Stakeholders sharing this perspective seem to view climate change as a negative driver 
affecting biodiversity conservation and species habitat for endemics within the FC-RONRW. 
But, at the same time, they seem to view the FC-RONRW, with its low levels of human use and 
development and higher elevations, as playing a role in providing habitat to species displaced 
elsewhere by climate change, providing refuge from climate change (7.2.2.6). 
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• Stakeholders sharing this perspective seem to consider direct-use information and production 
functions of the Wilderness to be negative drivers, affecting the production of important habitat 
and regulatory functions (7.2.2.7). 
• These stakeholders seem to consider natural fire regimes in the FC-RONRW with positive 
self-significance and consider values for air quality, direct-use information and production 
functions, and human developments within and around the Wilderness to be negative drivers 
affecting the production of natural fire regimes (7.2.2.8). 
7.2.2.1. Size, topography, and lack of human development, driving the quality of regulatory 
functions and habitat functions 
     Stakeholders sharing this perspective seem to consider the size, range of elevations, range of 
slopes and generally low levels of human development and use within the FC-RONRW to be 
drivers maintaining regulatory functions near natural levels, including natural water retention 
and storage, natural fire regimes and refuge from climate change. These drivers, along with 
these regulatory functions, drive habitat function ESs, such as biodiversity conservation and 
species habitat, which maintain diverse populations of endemic species that have evolved in 
concert with natural levels of regulatory function ESs. 
     The habitat function ESs, were ranked most important by stakeholders contributing to this 
factor array, because they provide species habitat and biodiversity conservation to endangered 
species and species like wolves and grizzly bears that benefit from large home ranges relatively 
free of potential conflicts with human use and developments. 
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     Human use and development of the Wilderness seem to be seen by stakeholders sharing this 
perspective as negative drivers affecting regulatory and habitat function ESs. The generally 
positive self significance placed on habitat and regulatory functions, and the generally negative 
self-significance placed on direct-use production and information functions within this 
perspective's factor array lends credence to the interpretation that naturally occurring regulatory 
ESs that support habitat ESs are highly valued by this perspective, and are perceived as being 
negatively affected by direct-use ESs. 
     Stakeholders sharing this perspective contributed driver information regarding the size, 
topography and lack of human development within the wilderness. That information supports the 
interpretation that the importance this perspective places on naturally occurring regulatory ESs is 
negatively affected by human use and development. Both P62 and P22 said that the FC-RONRW 
is such a large area, relatively free of human disturbance and use that it is uniquely valuable for 
providing the ES, species habitat, to endemics. P84 said that "it is because of the ruggedness of 
the terrain in the FC-RONRW that it remained wild until designation and human development 
and use has always been impractical in the Wilderness ." P68 said, "the high elevations of the 46
FC-RONRW positively affects the ability of the Wilderness to provide the ES, refuge from 
climate change". P66, P18, P60 and P72 said that human developments such as roads, dams and 
 P84 is a null case, yet almost loads significantly and negatively on this factor. A portion of his driver statement, 46
Topography P84, in Table 6.7 argues that Wilderness designation for the FC-RONRW is "superfluous because its 
ruggedness has always protected it from human use and development". He used this argument to support the range 
of elevations and slopes, or ruggedness, as being a driver affecting lack of human use and development, although, 
consistent with his factor loading on this factor, he views ruggedness as a negative driver, while stakeholders sharing 
this perspective view it as a positive.
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structures both inside and outside the FC-RONRW negatively affect the ES, biodiversity 
conservation within the FC-RONRW. P62 explained, 
there is a link between the size of the Wilderness, and it’s ability to provide the 
habitat function ES, species habitat. The size of the FC-RONRW, with its lack of 
human development, facilitates the ES, natural fire regimes. Natural fire 
regimes then can support the ES, species habitat, because native species evolved 
with such natural disturbance patterns. 
Biodiversity conservation +3 
Species habitat +3 
Natural fire regimes +2 
Refuge from climate change +2 
Natural water retention and storage +2  
Size P62, P22 
Topography P84, P68 
Human development P66, P18, P60 & P72  
7.2.2.2. Habitat and regulatory functions as positive drivers for direct-use information functions 
     Stakeholders sharing this perspective seem to consider the relationship between habitat and 
regulatory functions and the production of important direct-use ESs by the FC-RONRW in the 
following way. If important habitat and regulatory functions, like species habitat and refuge 
from climate change are maintained at their natural levels, then direct-use, non-extractive ES 
that are positively affected by the habitat functions, like experiencing landscapes and wildlife 
and water for in-stream use, will be produced . According to P22, 47
downstream dams negatively affect anadromous fish populations in the FC-
RONRW. These effects are cumulative and because of these effects, the 
anadromous fish in the FC-RONRW are endangered. This negatively affects one’s 
ability to experience landscapes and wildlife... as the changing climate warms 
the waters of the Columbia River Basin, including those of the FC-RONRW, the 
distribution and existence of endemic species in those waters will change, 
negatively affecting my ability to benefit from water for in-stream use. But the 
 Stakeholders were asked to discuss drivers affecting their two most important ESs. As stated earlier, stakeholders 47
contributing to this perspective did not rank direct-use information functions highly. Therefore, there is a lack of 
driver data to support this notion for Factor 1. P22 exclusively contributed data to support this theory, he loaded 
significantly at the 99% level for both Factor 1 and Factor 2.
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FC-RONRW, with its pristine aquatic and riparian species habitat and its high 
elevations providing cold water, could help some endemic aquatic species through 
the ‘bottleneck’ of climate change. These species could then potentially serve as a 
genetic bank for restocking other watersheds that don’t make it through the 
bottleneck. 
Species habitat +3 
Experiencing landscapes & wildlife +2 
Refuge from climate change +2 
Water for in-stream use 0  
Climate P22 
Dams P22 
Wildfire management P22 
Pollution P22  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7.2.2.3. Science & natural history 
     Science and natural history is the highest ranked information function and the highest 
ranked direct-use of the FC-RONRW within this factor array. It is also the highest this ES is 
ranked across all the factor arrays. In short, this perspective can be distinguished by the 
importance it places on the information function ES, science and natural history. The 
demographics of stakeholders may have had an effect here, as stakeholders contributing to this 
factor are more likely to be employed in the natural resource sciences. 
     Stakeholders sharing this perspective contributed driver information regarding science and 
natural history that suggests that it is the lack of human development and use, including 
management activities, or the wilderness quality of the FC-RONRW, that drives the production 
of the ES, science and natural history. The importance of the information function, science and 
natural history, within this perspective is likely related to the use of the FC-RONRW as a field 
laboratory, where the wild, undisturbed ecosystems can act as a ‘control’ against more disturbed 
ecosystems. 
     Stakeholders sharing this perspective suggested that access costs to the FC-RONRW and less 
costly, yet suitable alternatives limit the use of the FC-RONRW for science and natural history. 
They also perceived human use and development, both inside and outside the Wilderness, as 
having a negative effect on the production of science and natural history within the FC-
RONRW. P18 stated that, 
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access costs regarding the ES, science and natural history, are prohibitive; 
although the mountain lake ecosystems are rather unique in the FC-RONRW, 
most of the landforms and ecosystems of the Wilderness are represented outside 
of Wilderness, where they can be more easily studied. 
P52 said, “the natural human tendency is to actively manage the landscape. This negatively 
affects the ES, science and natural history.” P66 said,  
it is not only endogenous drivers such as human use and development that affect 
the ability of the FC-RONRW to produce this ES, there are also exogenous 
drivers. He said, “habitat fragmentation outside of the FC-RONRW perturbs the 
naturalness of species representation within the FC-RONRW, most notably, 
salmon species, which reduces the ability of the FC-RONRW to produce the ES, 
science and natural history”. 
Science & natural history +2   Access P18 
Wilderness management P52 
Degree of habitat connectivity & diversity P66  
7.2.2.4. Habitat connectivity drivers affecting habitat functions of the Wilderness 
         Stakeholders sharing this perspective contributed information regarding the effects that 
habitat connectivity drivers have on important habitat functions of the FC-RONRW, including 
biodiversity conservation and species habitat. P53 stated that, “if the connectivity of habitats 
remains, eventually grizzly bears will be able to disperse naturally into the habitats of the FC-
RONRW by way of the Cabinet Mountains, positively affecting biodiversity conservation”. P65 
said, “the fragmentation of habitat, at a regional, or even global scale, affects the ability of the 
FC-RONRW to provide species habitat, especially to anadromous fish".  
Biodiversity conservation +3 
Species habitat +3 
Degree of habitat connectivity & diversity P53, P65 
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7.2.2.5. The effect of dams on habitat connectivity and the habitat functions of the Wilderness 
     A specific habitat connectivity driver affecting biodiversity conservation and species 
habitat ESs on the minds of several stakeholders that shared this perspective was the four dams 
on the lower Snake River, which fragment migrating fish habitat. P68 stated that, “the dams on 
the lower Snake River are valued for navigation, for electrical production value, for irrigation 
and for recreation. Their greatest costs are the losses of anadromous fish populations due to the 
loss of connectivity between inland spawning habitat and ocean habitat”. Despite ongoing efforts 
to mitigate the effects of the dams on migrating fish populations, including out-of-stream 
transport of fish, fish ladders and removable fish spillways, P44 stated that, “the dams on the 
lower Snake River are the main cause of the decline of the fishery in the FC-RONRW and unless 
this driver is mitigated, the naturally abundant fisheries of the FC-RONRW will not be available 
for future generations”. 
Biodiversity conservation +3 
Species habitat +3 
Availability for future generations +1  
Dams P68 & P44 
7.2.2.6. Climate change and pollution as drivers & species habitat affecting the ability of the FC-
RONRW to provide refuge from climate change 
     The pure cases of this perspective value the regulatory ESs, refuge from climate change and 
global climate regulation, more than any of the other perspectives. These stakeholders seem to 
feel that human induced climate change will negatively affect biodiversity conservation in the 
FC-RONRW. If species that are endemic to the Wilderness cannot adjust to changes in habitat 
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induced by climate change, those species will go extinct locally and overall biodiversity may 
decline within the Wilderness. P68 said, “human induced climate change negatively affects 
biodiversity conservation in the FC-RONRW, because it changes the environment in which 
native species have evolved”. 
     Stakeholders sharing this perspective said that species habitat affects the ability of the FC-
RONRW to provide biodiversity conservation, and vice-versa - if biodiversity conservation is 
reduced, the ability of the FC-RONRW to produce species habitat is also reduced. As an 
expression of this ‘mutualistic’ relationship between species habitat and biodiversity 
conservation and how that relationship exhibits resistance and resilience in the face of negative, 
human caused drivers, P22 said, 
the marriage of the FC-RONRW habitat with the fish populations it supports 
[biodiversity conservation] has created the most productive fishery in the lower 
48 states and one of the most productive in the world. Even with current, 
incredibly low numbers of salmon, because the habitat is so good, genetic fitness 
of species [biodiversity conservation] remains extremely good. The FC-
RONRW is the wildest, healthiest and most protected salmon spawning habitat in 
the lower 48 and if we give those fish half a chance [biodiversity conservation], 
they will rebound close to historic numbers. 
Climate change may be one of those negative drivers, affecting the mutualistic relationship 
between regulatory and habitat functions. P22 said that “if the salmon populations can rebound, 
as the changing climate warms the waters of the Columbia River Basin, the distribution and 
existence of endemic species [biodiversity conservation] will change along with the hydrograph 
and water temperatures”. According to both P22 and P68, because the FC-RONRW has such 
pristine aquatic and riparian species habitat, and its high elevations provide important natural 
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water retention and storage ESs, the marriage of the anadromous fish populations to this 
pristine habitat may provide these species with refuge from climate change, related to the 
resistance of the aquatic species habitat. In effect, these stakeholders seem to view climate 
change as having a negative impact on the species habitat and biodiversity conservation of the 
FC-RONRW, but compared to areas of lower elevation or greater human development, the FC-
RONRW may serve as a refuge from climate change because the effects of a changing climate 
may be resisted by the FC-RONRW's high quality regulatory functions, species habitat, and 
higher elevations. 
     The marriage of anadromous fish species to their habitat in the FC-RONRW may provide 
those species with refuge from climate change and by using that refuge, those species may then 
be able to repopulate other areas, improving biodiversity conservation regionally or globally 
and providing anadromous fish species in the Pacific with a greater amount of resilience in the 
face of climate change. According to P62, "a few wild, anadromous fish 'get lost' on their way 
back to their spawning grounds every year. This allows these fish populations to recolonize 
habitats that were once inhospitable but have since become hospitable”. “If the salmon that 
spawn in the FC-RONRW are able to survive the bottleneck of climate change", P22 said, “those 
salmon may be able to act as a genetic bank and could repopulate habitats as they become 
hospitable, after the bottleneck of climate change”. 
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     Lastly, climate change is not the only driver that negatively affects the mutualistic relationship 
between biodiversity conservation, species habitat and regulatory functions. Regarding the 
effects of pollution on regulatory ESs, and therefore, on direct-use ESs, P22 said, 
The ability to experience landscapes and wildlife within the FC-RONRW is 
negatively affected by temperature pollution of the air and water, which affects 
species habitat, and air pollution, which affects visibility. Both temperature and 
air pollution come from outside the FC-RONRW. The FC-RONRW is also 
affected by water pollution from the Salmon River, upstream of the Wilderness. 
Biodiversity conservation +3 
Species habitat +3 
Natural water retention & storage +2 
Refuge from climate change +2 
Experiencing landscapes & wildlife 0 
Global climate regulation +1  
Degree of habitat & connectivity P22 
Climate P68, P60 & P22 
Topography P68 
Abundance & diversity of wildlife P62 
Habitat connectivity & diversity P22  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7.2.2.7. Direct-use information and production functions affecting habitat and regulatory 
functions of the FC-RONRW 
     Stakeholders sharing the ecocentric perspective assigned negative self-significance to ESs 
that may act as negative drivers affecting the habitat and regulatory function ESs that they 
assigned positive self-significance. The negative columns of this perspective’s factor array are 
dominated by direct human uses of the Wilderness, including information function ESs and 
production function ESs, as well as options for future non-wilderness direct-uses. For example, 
the idea of using the FC-RONRW for future non-wilderness uses, including the option for 
future timber harvest and future mechanized recreation, is considered by stakeholders that share 
this perspective to negatively affect the highly ranked habitat and regulatory functions. P81 as 
indicated, “noise from motors and motorized recreation negatively affects habitat for wildlife”, 
and P21 asserted, “jet boats negatively affect air quality on the main Salmon River". P60 said, 
human development within the Wilderness could perturb the water delivery 
process, making it less uniform across a particular slope, this causes downstream 
flooding and early outflow of water, so human development negatively affects 
natural water retention and storage. 
P66 said, “Human developments such as roads, dams and structures both inside and outside the 
FC-RONRW negatively affect biodiversity conservation and science and natural history 
within the FC-RONRW”. 
     Pure cases of this perspective viewed the direct-use ES, water for out-of-stream and 
industrial use with negative self-significance, providing further support to the viewpoint that 
direct-use of information and production functions are negative drivers affecting the important 
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habitat, regulatory, and information functions viewed with positive self-significance by this 
perspective. As stated by P68, 
there is a political movement to remove the dams and restore the migrating habitat 
for anadromous fish along the lower Snake River. Those dams negatively affect 
the ES, biodiversity conservation, in the FC-RONRW. But there is political 
inertia surrounding the navigation, power generation, irrigation, and recreation 
values generated by the dams. There has been a recent uptick in the use of the Port 
of Lewiston for shipping ‘mega loads’ to the Albertan tar sands development. 
These mega loads require a certain amount of capital improvements to the 
overland portion of the shipping route. Those capital improvements provide 
further political inertia. 
P22 echoed the perspective of P68 regarding the effects of the dams and mega loads on 
biodiversity conservation. Driver statements by both P65 and P66 support this viewpoint, 
saying that habitat fragmentation, specifically the dams, affect the ESs, species habitat and 
science and natural history. 
     Other, direct-use information and production functions of the FC-RONRW, including the ESs, 
human food, raw materials for handicrafts, clothing, fashion and religion, chemicals and 
genes for industry, and outdoor skills were assigned negative self-significance by the pure 
cases of this perspective. Just as the water for out-of-stream and industrial use and options 
for future non-wilderness use negatively affect important habitat, regulatory, and information 
functions, stakeholders sharing this perspective consider these other direct-use ES to have the 
potential to negatively affect important habitat, regulatory and information ESs. The driver 
statement from P62, “boaters push salmon off of redds, disturbing their reproduction and 
negatively affecting species habitat” is an example of this viewpoint. As well as the driver 
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statement from P47, “there is a lot of concentrated use in the river corridors of the FC-RONRW, 
it is also important wildlife habitat therefore, this concentrated river use negatively affects 
biodiversity conservation”. 
Biodiversity conservation +3 
Species habitat +2 
Science and natural history +2 
Natural water retention & storage +2 
Air quality +1 
Human food -1 
Water for out-of-stream & industrial use -2 
Chemicals & genes for industry -2 
Outdoor skills -2 
Raw materials for handicrafts, clothing,fashion 
and religious use -3 
Options for future non-wilderness use -3  
Motorized use P81 & P21 
Human development P60 & P66 
Out-of-stream and industrial use of water P68 & P22 
Degree of habitat connectivity & diversity P65 & P66 
Recreation P62 & P47  
7.2.2.8. Natural fire regimes & natural water retention & storage 
     Pure cases of this perspective value many regulatory ES higher than the other pure cases 
including natural fire regimes. Stakeholders sharing this perspective value the FC-RONRW as a 
large landscape, relatively free of human use and development, where natural fire regimes can 
flourish. They acknowledge that historic fire suppression efforts lead to an unnatural fuels build-
up, which contributed to recent and more frequent high intensity fires. A result of these recent 
unnaturally frequent and intense fires may have been a decline in the ESs, natural water 
retention and storage and species habitat. Moving forward, thanks to its large size and recent 
fire history, stakeholders sharing this perspective believe that the FC-RONRW can resume its 
natural fire regime and natural water retention and storage and species habitat should return 
to natural levels. P62 said that, 
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the FC-RONRW is of such a large area, relatively free of human developments, 
that natural disturbance regimes, including mass failures of soils, disease and 
natural fire regimes can play out upon the landscape with little consequence to 
human development and use. These natural disturbance regimes support the ES, 
species habitat, where native species have evolved with such disturbance 
patterns. 
P60 said that, “because of the vegetation types in the FC-RONRW, the natural fire regime in 
the Wilderness tends to be low intensity, high frequency fires. These types of fires probably do 
not negatively affect the ES natural water retention and storage, but lower frequency, higher 
intensity fires may”. P1 suggested that, “most of the FC-RONRW has burned in recent history, so 
any effects of historic fire suppression on the natural fire regime is pretty much gone”. P83 said 
that "the FC-RONRW has lost so much habitat due to recent fires, that local, front country 
forests have had to pick up the slack of providing species habitat". 
     Stakeholders sharing this perspective acknowledge the importance of maintaining a natural 
fire regime in the FC-RONRW, because historic fire suppression efforts have lead to recent, 
more severe wildfires, yet they also acknowledge there is still social pressure towards fire 
suppression, based mainly on air quality concerns. As stated by P1, 
Because of the recent, above average fire frequency and after a century of fire 
suppression in the FC-RONW, people who live around the Wilderness understand 
the importance of maintaining a natural fire regime more now, than before the 
recent fire history. They understand that we need to let fires burn, as long as 
structures are protected, or else we'll be in trouble down the road. 
Even though P1 sees a greater local understanding and acceptance of the role of fire on the 
landscape, he also acknowledges that, “downwind air quality ES concerns will continue to 
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create political pressure to not let fires burn, which negatively affects the production of the ES, 
natural fire regimes”. 
     Stakeholders contributing to this factor array ranked natural water retention and storage 
higher than other perspectives. P20 said that, “the soils of the FC-RONRW are highly erodible, 
which negatively affects natural water retention and storage”. P60 said that, “human 
development in the Wilderness could perturb the process of water delivery to the stream 
channels, so human development within the FC-RONRW negatively affects natural water 
retention and storage". P60 said that, “forests tend to retain water later in the summer; water 
runs off quickly in areas without vegetation, so vegetative cover positively affects these ESs". 
Lastly, P60 said that “high intensity fires associated with an unnatural fire regime may negatively 
affect this ES”.  
Species habitat +3 
Natural fire regimes +2 
Natural water retention & storage +2 
Air quality +1  
Wildfire management P1, P60 & P83 
Size P62 
Soil qualities P20 
Climate P60  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7.3. THE WILDERNESS USE PERSPECTIVE 
7.3.1. Demographics of the Pure Cases Loading on the Wilderness Use Perspective 
     Factor 2, the wilderness use perspective explains 19% of the total variation found within the 
matrix of correlated Q-sorts. 20 stakeholders representing pure cases contributed to the 
calculation of the factor array. 20 other stakeholders share this perspective at a 95% or greater 
significance level. The pure cases that contributed to this factor array and those sharing this 
perspective at a 95% or greater level account for 48% of the total of participating stakeholders . 48
     In many demographic characteristics, the pure cases of this factor are representative of the 
total P-sample, including profession, setting of residence, types of recreation, membership in 
recreation groups, and membership in environmental organizations. But these pure cases were 
more likely than the total P-sample to hold a masters degree and to live in a zip code and county 
within the state of Idaho that is adjacent to the FC-RONRW. These 20 pure cases were more 
likely than other pure cases to be male, married, and above the age of 40. They were also more 
likely than other pure cases to live in an urban setting, to have visited a designated wilderness 
more than ten times in the previous two years, and to have been in the FC-RONRW more than 
ten times in their lifetime. 
 The pure cases for Factor 1, and those that share the Factor 1 perspective at the 95% or greater significance level 48
account for 51% of the total participants. This does not mean that 99% of the participants load on Factors 1 and 2. In 
fact, 77% of participants load on either Factors 1 or 2, or both, at the 95% or greater level. About 20% of the 
participants load at the 95% level on both 1 and 2. Therefore, this 20% is counted in both percentages of participants 
loading at the 95% level on Factor 1 and Factor 2.
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     About 30% of the stakeholders contributing to this factor array were employed in natural 
resource management, 20% in small business and 20% in recreation. The combination of number 
of visits to the FC-RONRW and these professional demographics points to a likelihood that a 
pure case of this perspective derives some portion of their income from work done in the FC-
RONRW, including work as wilderness managers, outfitters and guides, professors doing 
research at the University of Idaho’s Taylor Research Ranch, wilderness advocates, and 
professional pilots flying into the FC-RONRW. A question directly addressing employment 
within the FC-RONRW was not part of the demographic survey, yet the interviewer recollects 
85% of the contributing stakeholders derived income from work done in the FC-RONRW. 
7.3.2. Interpretation of the Wilderness Use Perspective 
Regarding Factor 2, the wilderness use perspective, this study found that: 
• The most important ESs to the pure cases of this perspective were direct-use, information 
functions that conform to the purposes and uses set out by the Wilderness Act of 1964 and the 
Central Idaho Wilderness Act of 1980. 
• Indirect-use, regulatory functions not conforming to the Wilderness acts were towards the 
middle of the distribution. 
• Direct-use, production functions not conforming to the wilderness acts were considered the 
least important. 
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• Pure cases of this perspective value direct-use information functions more highly than other 
perspectives, especially solitude, experiencing landscapes and wildlife, practicing outdoor 
skills, and physical and mental health. 
• Stakeholders sharing this perspective see wildlife management issues as a major driver 
affecting the ES, experiencing landscapes and wildlife. They perceive a decline in big game 
populations and perceive that decline to be a symptom of a system that is out of balance, 
especially with regard to predator/prey ratios (7.3.2.1). 
• Stakeholders sharing this perspective feel that the FC-RONRW provides unique wilderness and 
wildlife experiences (experiencing landscapes and wildlife) (7.3.2.1). 
• Stakeholders sharing this perspective thought that topographic characteristics of the FC-
RONRW affected their experience of solitude and other direct-use ESs by both inhibiting 
access to certain areas, making solitude easier to find for those who can access those areas, and 
also by dispersing use across a variety of landforms (7.3.2.2). 
• Stakeholders sharing this perspective see access, in general, as a major driver affecting their 
ability to benefit from important direct-use ESs. They see a need to balance access to the 
direct-use ESs, like solitude and experiencing landscapes and wildlife, with the ability of the 
FC-RONRW to produce those ESs. They want some amount of access so that they and future 
generations can benefit from direct-use ESs of the Wilderness, but not so much access so that 
there are too many encounters with other parties, decreasing their ability to benefit from direct-
use ES, especially solitude (7.3.2.2). 
• Stakeholders sharing this perspective not only see access within the FC-RONRW as a driver 
affecting their ability to experience solitude, they also seem to see access to the FC-RONRW 
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as a driver affecting important direct-use ESs, including solitude. They stressed the need to 
balance access levels with opportunities to experience solitude (7.3.2.4). 
• Stakeholders said that if they have the ability to obtain a permit from someone's cancelled trip, 
allowing them to float the Middle Fork and Main Salmon rivers on short notice, they can 
benefit from direct-use ESs such as outdoor skills (7.3.2.5). 
• Stakeholders sharing this perspective view fire as an inevitable and necessary part of the FC-
RONRW, but recent wildfire activity seems to be seen as having a negative impact on their 
important, direct-use ESs (7.3.2.6). 
• Stakeholders sharing this perspective feel that active wildfires in the FC-RONRW negatively 
affect air quality of downwind communities (7.3.2.6). 
7.3.2.1. Experiencing landscapes & wildlife: the effect of wildlife management & reintroduced 
predators 
     The ES, experiencing landscapes and wildlife, was ranked significantly higher by these pure 
cases than by others. With regards to this ES, wildlife management seemed to be the driver most 
on the minds of stakeholders sharing this perspective and these stakeholders seem to be most 
concerned with what they perceive to be a decline in the number of big game animals. While 
these stakeholders may acknowledge that there are benefits to reestablishing native predators, 
including the wolf and grizzly bear, stakeholders sharing this perspective seem more likely to 
view the perceived decline in big game animals as a symptom of a system that is out of balance, 
especially in regard to predator/prey ratios. P43 said, "elk numbers have declined in the FC-
RONRW, negatively affecting the ES, experiencing landscapes and wildlife." P78 said, 
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"wolves are causing human food, that is, moose, mule deer, and elk to become much more 
scarce. Guides used to constantly have meat needing to be processed, now they are out of 
business. Strangely, sheep seem to be growing in numbers." P82 said, 
I understand the desire to reintroduce species like the wolf, but I didn't expect 
such an effect on outfitting, where some outfitter's bookings have declined by 
50%. This negatively affects the ability of my clients to access the ES, 
experiencing landscapes and wildlife. Idaho Fish & Game publishes bull counts 
online, therefore, a prospective hunting client far away in a big city can look 
around the country online for his 'best' hunt. If he bases his decision to hire a 
particular outfitter for a particular area exclusively on the biggest bulls and the 
greatest chance of success, he would be unlikely to choose the FC-RONRW. FC-
RONRW outfitters need to market, and society needs to focus, more on the total 
experience of landscapes and wildlife and less on the Boone & Crockett scores 
of the bulls.... Reintroducing grizzly bears in the FC-RONRW doesn't make sense 
because there is no food in there for them, especially with the decline in salmon. 
Their reintroduction to the FC-RONRW would have no net positive effect on my 
ability to experience landscapes and wildlife. 
Experience landscapes & wildlife +3 
Human food -1  
Abundance & diversity of wildlife P43, P82 & P78 
Information management P82  
7.3.2.2. Solitude and other direct-use ESs affected by the drivers of topography and size of the 
Wilderness, and access to areas within the Wilderness 
     The direct-use, information function ESs, solitude and experiencing landscapes and wildlife 
were the most important ESs to the pure cases of this perspective. Stakeholders sharing this 
perspective thought that topographic characteristics of the FC-RONRW affected their experience 
of solitude and other direct-use ESs by both inhibiting access to certain areas, but also by 
dispersing use across a variety of landforms. They also thought that access challenges to the FC-
RONRW has an affect on solitude. P78 said, "the steep slopes of the FC-RONRW are prone to 
massive failures of soil, rock and vegetation during snowmelt and rainstorms, which damages 
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trails, making travel difficult. This negatively affects my ability to directly experience ESs, 
including outdoor skills." P25 said that "the technical nature of the main Salmon River is 
somewhat self-limiting to jet-boat use and that was certainly the case historically. This improves 
the sense of solitude one may find along the main Salmon River." These two statements from 
P78 and P25 suggest that the topography of the FC-RONRW provides challenges to access. 
Those willing and able to negotiate those challenges may find greater opportunities for direct-use 
information functions of the FC-RONRW, including solitude. 
     For a slightly different viewpoint on the effects of topography on solitude, P26 said that "the 
diversity of landforms in the FC-RONRW provide for lots of different experiences, spreading 
people out across the landscape, allowing for the greater possibility of experiencing solitude." 
This statement supports the notion that topography has an effect on solitude, in this case, by 
helping disperse recreationists across the FC-RONRW. 
     The ES, physical and mental health was more important to these pure cases than to others. 
Stakeholders sharing this perspective view the role of the FC-RONRW in providing them with 
the ES, physical and mental health, as being affected by group size and dynamics, the 'wild' 
diversity of topography and landscapes, accessibility, size, and modern technological tools being 
used in the Wilderness. P43 said, 
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My ability to be in the FC-RONRW with a small, close group, but then to step 
away and be alone in the peace and quiet, this positively affects my ability to 
improve my physical and mental health. The topography of the FC-RONRW 
contributes to the world class nature of the whitewater rafting available on the 
Middle Fork and main Salmon Rivers, to experience free flowing, unpolluted 
rivers and the wild hydraulics, to experience a diversity of landscapes, including 
forests, meadows and deep and narrow canyons that are just the way God made 
them and to see wildlife you cannot easily see elsewhere, this positively affects 
my physical and mental health. In fact just knowing that I have such good 
access to the FC-RONRW provides me with the ES, physical and mental health 
even when I am not actually using the Wilderness. 
P43 and P26 both said that the FC-RONRW is such a big Wilderness, it makes solitude easier to 
find and provides greater opportunities for physical and mental health. 
    P78 offered a driver affecting the trails of the FC-RONRW, and thus, his ability to experience 
direct-use ESs, saying, 
Many of the trails in the FC-RONRW are not well maintained, this focuses stock 
use towards those trails that are maintained, making it difficult to experience the 
ESs, solitude and outdoor skills. The Forest Service primarily hires seasonal 
employees to do their trail maintenance. These employees tend to be less skilled 
and turnover rates are high. Because of high turn over rates, the Forest Service has 
a disincentive for providing proper training to their seasonal trail crews. This 
negatively affects the ability of the employee to properly maintain trails, which 
indirectly affects my ability to experience solitude and outdoor skills. 
Solitude +3 
Experiencing landscapes & wildlife +3 
Outdoor skills +2 
Physical & mental health +2 
Access to the FC-RONRW P10, P81, P78 & P43 
FS hiring practices P78 
Topography P25, P26 & P43 
Size P26 & P43 
Visitor encounters within the FC-RONRW P43 
Wilderness management P43 
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7.3.2.3. Effect of aircraft on solitude 
     Stakeholders contributing to this perspective felt that the use of aircraft in the Wilderness 
affected their ability to experience solitude by disturbing their sense of solitude while visiting 
the FC-RONRW. However, they also conceded that aircraft provide access to areas of the FC-
RONRW where stakeholders sharing this perspective can experience solitude. Stakeholders with 
the skills, money or equipment may consider the use of aircraft within the Wilderness as a 
positive driver affecting solitude, allowing them to access areas that others cannot. Stakeholders 
without the means of accessing the Wilderness by aircraft may view the mere presence of aircraft 
in the Wilderness as a negative driver affecting solitude. P25 said, "the diurnal pattern of 
commercial airplane take-offs and landings at Indian Creek, in support of low-water rafting of 
the Middle Fork of the Salmon River disturbs my sense of solitude along the river." P26 
acknowledged that, "aircraft provide incredible access to the FC-RONRW, but they impact one's 
ability to escape the sights and sounds of civilization and thus, experience solitude." P44 said, 
"access to the rivers of the FC-RONRW by roads or aviation is a positive driver for the ES, 
water for in-stream use.” And, P18 said that, "the Forest Service needs to keep unimproved 
airstrips open to pilots like me, allowing us to experience more solitude by spreading out aircraft 
use across the Wilderness." 
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Solitude +3 
Water for in-stream use +1  
Aircraft P25, P26, P18 
Access to the ES of the FC-RONRW P44 
7.3.2.4. Cost of access to the FC-RONRW: Less costly options and the effect on solitude 
     Stakeholders sharing this perspective not only seem to see access to areas within the FC-
RONRW as a driver affecting their ability to experience solitude, they also seem to see access to 
the FC-RONRW as a driver affecting important direct-use ESs, including solitude. These 
stakeholders seem to see the challenges to accessing the FC-RONRW as being a positive driver 
of solitude when they themselves have the means to meet those challenges. When they do not, 
they view the challenges to accessing the FC-RONRW as a negative driver affecting their ability 
to benefit from solitude coming from the Wilderness. They consider options for visitors to 
benefit from the direct-use of other Wilderness areas instead of the FC-RONRW as a positive 
driver for their own, direct-use of the ES, solitude, produced by the FC-RONRW. They seem to 
see access to the FC-RONRW more positively for direct-use ESs, such as water for in-stream 
use, that are not as negatively affected by encounters with other visitors as solitude. P18 said 
that, 
It costs a lot of time and money to access the FC-RONRW. Many people are not 
willing or cannot bear those costs, which leads to fewer people being in the FC-
RONRW, and increases my ability to receive the ES, solitude. On the other hand, 
there have been times when these costs prohibited me from doing a trip in the FC-
RONRW, therefore decreasing my own ability to experience solitude. 
P49 said that, "the time and effort required for me to access the area means I am unlikely to visit 
FC-RONRW, and thus, am unlikely to experience landscapes and wildlife and solitude that the 
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FC-RONRW can provide. I have other Wilderness options, much easier for me to access in 
Western Montana”. 
     P78 and P25 both felt their ability to access outdoor skills and non-native cultural 
traditions is threatened by management actions taken by the Forest Service rooted in a desire to 
make accessing the FC-RONRW difficult. This negatively affects both of their abilities to receive 
direct-use ESs, including outdoor skills and non-native cultural traditions. P25 said, "it seems 
like Wilderness managers are pressured to manage for bequest and existence values of 
wilderness at the expense of direct, non-extractive use such as experiencing landscapes and 
wildlife."  
Solitude +3 
Experience landscapes & wildlife +3 
Outdoor skills +2 
Water for in-stream use +1 
Non-native cultural traditions +1  
Access to the ESs of the FC-RONRW P10, P81, P18, 
P49, P78 & P25 
Wilderness management P25 
7.3.2.5. Encounters with other groups in the Wilderness and permitting use on the Wild & Scenic 
Rivers: drivers affecting direct-use ES, especially solitude 
     Pure cases of this perspective seem to see a balance between the number of other groups they 
encounter in the Wilderness and their own ability to experience landscapes & wildlife, solitude, 
and other highly valued ESs. They acknowledge that encounters with other visitors is a driver 
that negatively impacts their ability to receive the benefits of direct-use ESs, especially solitude 
and physical and mental health, but at the same time they want to maintain the ability of people 
to visit the FC-RONRW. They are willing to accept a certain number of encounters with others, if 
!242
it means they too can continue to experience the FC-RONRW, and they hope such a balance will 
be available for future generations. For example, P82 said that, 
The FC-RONRW was not designated so that nobody could go there and see it, but 
at the same time, it was designated to protect opportunities for solitude. There is a 
balance here between maintaining access to the Wilderness for future 
generations, and ensuring there are opportunities for people to experience 
solitude right now. 
P79 said that, "while jet boating, I have encountered over five-hundred rafts in fifty miles of 
river, this negatively affects my ability to experience solitude and physical and mental health." 
P80 said, "as a jet boater, the existing number of rafts I see on the river does not affect my ability 
to benefit from the ES, water for in-stream use but presumably, at some point of increase, it 
would. "The contrast between the previous two statements from jet boat users lends credence to 
the difference between the way encounters with other groups affects ESs like solitude and 
physical and mental health, compared to ESs like water for in-stream use, that do not seem to 
be as affected by group encounters. 
     P22 acknowledged, "other users, and conflicts between users, negatively affects everyone's 
ability to experience landscapes and wildlife but it is less powerful of a driver than pollution, 
wildfire management and the dams on the lower Snake River.” P18 and P25 both offered that a 
visitor is unlikely to experience solitude along the Scenic & Wild Rivers during the main 
floating season, but outside of that season, they can. They said the same thing goes for overland 
travel, if you want to experience solitude you're better off traveling during the off-season. Not 
only do encounters with other groups seem to affect solitude, but P51 said that encounters with, 
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"things like cell phones, GPSs and other things that make wilderness travel easier reduce the ES, 
physical and mental health”. 
     Regarding the permit system for the Wild & Scenic rivers, P43, who lives near the Scenic and 
Wild Rivers, said, "I have the ability to grab a permit from someone's cancelled trip in order to 
float the Middle Fork and Main Salmon rivers on short notice. This allows me to practice 
outdoor skills." P79 and P80 both said that existing low jet boat permit numbers negatively 
affects their ability to experience landscapes and wildlife and benefit from water for in-stream 
use, because if they can't get a permit, they can't get into the FC-RONRW.  
Solitude +3 
Experience landscapes & wildlife +3 
Physical & mental health +2 
Outdoor skills +2 
Water for in-stream use +2  
River recreation permitting P43, P79 & P80 
Visitor encounters within the FC-RONRW P79, P22, 
P80 & P82 
Season of use P18, P25 
Information technology P51  
7.3.2.6. Affects of wildfire & wildfire management on important ESs 
      Stakeholders sharing this perspective stated that wildfire and wildfire management were 
drivers affecting important, direct-use ESs. They may view fire as an inevitable and necessary 
part of the FC-RONRW, but recent wildfire activity seems to be seen as having a negative impact 
on their important, direct-use ESs. P82 said, "most of the landscapes in the FC-RONRW have 
burned in recent history, I understand the need for fire, but I feel like the system is out of balance 
and there is too much burned area, this negatively affects my ability to experience landscapes 
and wildlife." P25 said that "active wildfires negatively affect air quality for communities 
surrounding and downwind of the FC-RONRW." P44 said, 
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The Forest Service has let historic structures burn down that are a part of my 
family history. This negatively affects the ES, archeological and historic 
resources. The recent wildfires in the FC-RONRW have negatively affected the 
water quality of the rivers and streams, negatively affecting the ES, water for in-
stream use. 
Regarding the regulatory function, natural fire regimes, P22 said, 
Decisions managers make regarding whether to suppress or not suppress wildfire 
affects my ability to experience landscapes and wildlife in complex ways. That 
is, to suppress doesn’t always have a positive net sum affect on this ES, and to 
suppress doesn’t always have a a negative net sum affect. In other words, the 
relationship between this ES and wildfire and fire suppression is complex, even in 
the Wilderness. 
The one positive effect of recent wildfire activity stated by a stakeholder sharing this perspective 
came from P78. He said, "because of the increased acres burned by fire in the FC-RONRW, 
aspen are coming back, which improves the ES, species habitat." 
Experience landscapes & wildlife +3 
Species habitat +2  
Water for in-stream use +1 
Natural fire regimes +1 
Archeological & historic resources 0 
Air quality -1  
Wildfire management P22, P25, P44, P78, & P82  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7.4. THE USE OF TREATY RIGHTS PERSPECTIVE 
7.4.1. Demographic Characteristics of Pure Case Contributing to the Use of Treaty Rights 
Perspective 
     Factor 3, the ‘Use of Treaty Rights’ perspective explains 11% of the total variation found 
within the matrix of correlated Q-sorts. Eleven pure cases contributed to the calculation of the 
factor array. Ten of the eleven pure cases hold expressed treaty rights over a portion of the FC-
RONRW. Two additional stakeholders within the total P-sample hold expressed treaty rights. 
Both of these stakeholders share the use of treaty rights perspective at a 95% or greater 
significance level. Three additional stakeholders, not holding expressed treaty rights, share this 
perspective at the 95% or greater level. The pure cases and those sharing this perspective at the 
95% or greater level account for 19% of the total P-sample. 
     Pure cases of the Use of Treaty Rights perspective are more likely than other pure cases to be 
single, under the age of 40, to have children, and to have those children living with them. 
Stakeholders contributing to this factor are more likely to be employed in fisheries, natural 
resource management, and wildlife. The researcher gained access to treaty rights holders 
primarily through fisheries management departments of both tribal governments, so the latter 
statistics are probably due to sampling procedures. 
     Stakeholders contributing to this factor array are less likely to live in zip codes adjacent to the 
FC-RONRW, yet are more likely to live within a 5 hour drive of the Wilderness. This is due to 
!246
the locations of the Shoshone-Bannock and Nez Perce reservations in relation to the FC-
RONRW. Stakeholders contributing to this perspective are the most likely to engage exclusively 
in non-motorized recreation and are the least likely to belong to either a motorized or non-
motorized recreation group. Stakeholders contributing to this perspective are nearly equal in 
likelihood (73%) to have been in the FC-RONRW more than ten times with contributors to the 
‘Wilderness Use’ array (75%). Therefore they are very near the highest likelihood, among pure 
cases, to have been in the Wilderness more than 10 times. Stakeholder contributing to this factor 
array were more likely than the total P-sample to live in a rural environment and to not belong to 
an environmental organization. 
7.4.2. Interpretation of the use of treaty rights perspective 
Regarding Factor 3, the use of treaty rights perspective, this study found that: 
• Pure cases of this perspective found direct-use information functions such as exercising treaty 
rights, sacred sites and archeological & historic resources, to be most important, followed 
by habitat and production functions 
• Regulatory functions were sorted towards the mid-range of importance, while the remainder of 
direct-use information functions, such as solitude, experiencing landscapes and wildlife, and 
improve spiritual, psychological and physical health, were ranked towards the least 
important positions. 
• These pure cases place higher importance on the direct-use ESs, exercising treaty rights, 
sacred sites, archeological & historic resources, human food, native cultural traditions, 
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wildcrafted medicines and raw materials for handicrafts, clothing, fashion & religion than 
the perspective of other pure cases. 
• They found the direct-uses, solitude, outdoor skills, experiencing landscapes and wildlife, 
water for in-stream use and non-native cultural traditions to be less important than the 
other pure cases. 
• They expressed that access to the FC-RONRW is an issue which limits their ability to benefit 
from the ESs coming from the FC-RONRW. Property rights en route to, and within the FC-
RONRW is a driver affecting this ES. 
• They seem to feel that the health of the ecosystem, including the health of the production of 
habitat and regulatory ESs affects exercising treaty rights. (7.4.2.2). 
• Stakeholders sharing this perspective are keenly aware of a reinforcing relationship created by 
exercising of treaty rights. When they exercise treaty rights, they feel that they are securing 
their ability to continue to exercise those rights, both in a social and ecological context 
(7.4.2.2). 
• Pure cases of this perspective seem to see wilderness designation as having a positive effect on 
the ES, sacred sites. Wilderness tends to protect both the context and the integrity of sacred 
sites. Wilderness can provide a kind of defacto protection where sites can be protected without 
being identified.  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7.4.2.1. Drivers affecting the ES, exercising treaty rights 
     The highest ranked ES by pure cases of this perspective is exercising treaty rights. Taken in 
concert, the driver statements below suggest that stakeholders sharing this perspective feel that 
their own access to the FC-RONRW is an important driver, affecting their ability to exercise 
treaty rights within the Wilderness. Property rights en route to, and within, the FC-RONRW is a 
driver affecting this ES. This may be especially true for lands along the rivers and streams under 
private ownership within the FC-RONRW. Hospitable lands now under private ownership have 
likely been hospitable to native use throughout time immemorial.  Access to those sites for 
exercising treaty rights seems important to stakeholders sharing this perspective. They also 
seem to feel that the health of the ecosystem, including the health of the production of habitat 
and regulatory ESs affects this ES. P75 said, “access is an issue facing tribal members trying to 
benefit from the ES, exercising treaty rights, in the FC-RONRW. It is just plain hard to get in 
there”. The reservations of the Nez Perce and the Shoshone-Bannock are not within adjacent zip 
codes to the FC-RONRW. P73 said, “If treaty rights go unused, they tend to erode. That is, treaty 
rights tend to be maintained through use. Therefore the use of treaty rights is a driver of the ES, 
exercising treaty rights.” Those rights are reinforced through ecosystem advocacy, co-
management and the expression of their treaty rights. 
     P75 said, “Invasive species affect the production of the ES, exercising treaty rights, by 
reducing the health of the ecosystem, thus reducing the quality of this ES”. P72 said, “The 
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selling, buying, exchange and changing of land uses affects the ability of treaty rights holders to 
exercise treaty rights because it changes access and availability of resources for use”.  
Exercising treaty rights +3   Access P75 
Treaty rights P73 
Invasive species P75 
Private land ownership P72 
7.4.2.2. Wilderness designation and other legislation limiting development and the protection of 
sacred sites 
     The ES, sacred sites, is a most important ES coming from the FC-RONRW for the pure cases 
of this perspective. Those pure cases seem to see wilderness designation as having a positive 
effect on the ES, sacred sites. P72 said, “by limiting development, Wilderness designation offers 
a greater level of protection to sacred sites than is found on other public and private lands.” P75 
said, “context and integrity are important to sacred sites, Wilderness tends to protect both the 
context and the integrity of sacred sites.” 
     P75, P71 and P42 all said that tribal members feel that if they identify sacred sites for the 
Forest Service, that ‘exposure’ might threaten them. On non-wilderness lands, if sacred sites are 
not identified, the Forest Service cannot protect them. Wilderness can provide a kind of defacto 
protection where sites can be protected without being identified. 
Sacred sites +3 
Availability for future generations +2  
Wilderness management P72 & P75 
Information management P75, P71 & P42 
Social perceptions P71 
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7.4.2.3. Recreation as a negative driver affecting ESs important to the exercising treaty rights 
perspective 
     Stakeholders sharing the use of treaty rights perspective seem to feel that stakeholders who 
value and benefit from Wilderness recreation associated with direct-use information functions 
such as solitude, outdoor skills, non-native cultural traditions, experiencing landscapes and 
wildlife, and water for in-stream use, negatively affect their most important direct-use ESs 
including exercising treaty rights, sacred sites, archeological and historic resources, native 
cultural traditions and human food. P75 said, "outfitters and guides stop to show their clients 
pictographs as a 'heritage tourism' experience. This negatively affects the ES sacred sites." Both 
P75 and P42 said that most sacred sites close to the Middle Fork and Main Salmon rivers are on 
the limited flat ground available. Recreationists often use those sites for things like camping. 
This use tends to negatively impact sacred sites. P42 said, 
Wilderness managers’ wilderness values affect the production of the ES, 
archeological and historic resources. It often seems that wildlife, plants and 
solitude are considered to be more important resources to some managers than 
archeological and historic resources. Managers with this kind of value structure 
I consider ‘wilderness purists’, and they seem to want to destroy historic 
structures, like old mine sites, because they see them as evidence of trammeling 
the landscape. Unlike many of the values the ‘wilderness purists’ holds dear, 
archeological and historic resources are non-renewable. 
With regards to the ES, exercising treaty rights, P75 said, “recreation use of the FC-RONRW 
affects the ES, exercising treaty rights, because recreationists are often confused about how and 
why treaty rights holders use the landscape and the perspective of recreational users has power, 
which affects the management of the FC-RONRW.” P42 said, 
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Rock art at sacred sites along the Middle Fork of the Salmon has experienced 
vandalism. To mitigate this vandalism, there should be a tribal interpreter at 
Indian Creek who can provide history and ethics to visitors. Social perceptions of 
sacred sites tend to support protecting those sites, but it may take very few acts of 
vandalism or ignorant use to permanently damage a sacred site. It is important to 
remember how fragile these sites may be and that they are non-renewable. That is, 
once they are gone, they are gone for good. 
Exercising treaty rights +3 
Sacred sites +3 
Native cultural traditions +2 
Archeological & historic resources +2 
Human food +2 
Solitude -1 
Non-native traditions -2 
Experiencing landscapes and wildlife -2 
Water for in-stream use 0 
Outfitters & guides P75 
Recreation P75 & P42 
Vandalism P42 
Wilderness management P42 
7.4.2.4. Legislation and enforcement as drivers affecting archeological and historic resources 
     The ES, archeological and historic resources is more important to pure cases of this 
perspective than others and archeological and historic resources are offered explicit protection 
in the Central Idaho Wilderness Act of 1980. It seems that stakeholders sharing this perspective 
view the legislated protection of archeological and historic resources as a positive driver, 
though they think that it has not necessarily lead to the prioritization and emphasis on the 
protection of archeological and historic resources in management action. As P42 said, “There 
is a lot of legislation that protects archeological & historic resources and it is explicitly 
mentioned in the CIWA. The National Historic Preservation Act also provides a lot of direction 
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for managing and protecting archeological and historic resources. Unfortunately, funding for 
relevant management and protection often falls short”. 
Archeological & historic resources +2   Law & policy P42 
7.5. THE ‘MULTIPLE USE’ PERSPECTIVE 
7.5.1. Demographics of the Pure Cases of the Multiple Use Perspective 
     Factor 4, ‘Multiple Use’ perspective, explains 5% of the total variation found within the 
matrix of correlated Q-sorts contributed by stakeholders . Four pure cases contributed to the 49
calculation of the factor array. Five additional stakeholders within the total P-sample share this 
perspective at a 95% or greater significance level. The stakeholders that contributed to this factor 
array, and those sharing this perspective at a 95% or greater significance level account for 11% 
of the total P-sample. 
     Stakeholders contributing to this factor array are more likely than stakeholders contributing to 
other factor arrays to be female and to have their highest level of education attained be a 
diploma/GED or Associates degree. No stakeholders contributing to this factor array had a higher 
level of education than an Associates degree. Stakeholders contributing to this factor array are 
more likely to have children that do not live with them and to be in their 50s. Stakeholders 
 Readers should keep in mind that the following demographic data is based on four stakeholders. With so few 49
stakeholders contributing to the calculation of the factor array, and to the demographics, this perspective should be 
considered the least stable perspective and probably contains the greatest amount of error attributable to 
idiosyncratic correlation and sampling. The following account of the demographic statistics and interpretation will 
represent the data as accurately as possible.
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contributing to this factor array are more likely to be employed in agriculture, recreation, 
industrial manufacturing and small business and are more likely to live in a rural setting. They 
are more likely to live in an adjacent zip code to the FC-RONRW and to live in an Idaho county 
bordering the FC-RONRW. They are more likely to have been in the FC-RONRW but are the 
least likely to have been in any designated Wilderness within the previous two years. They are 
the most likely to have been in the FC-RONRW between one and ten times. They are the least 
likely to belong to an environmental organization, are more likely to engage in motorized 
recreation and motor boating, and to belong to a motorized recreation group. 
7.5.2. Interpretation of the multiple use perspective 
• Stakeholders contributing to this perspective found air quality, water for in-stream use, 
water for out-of-stream use, options for future non-wilderness uses, and chemicals and 
genes for industry to be more important than other perspectives. 
• Stakeholders sharing this perspective recreate on, or derive income from, the waters flowing 
from the FC-RONRW, this may explain the value placed on water-based ESs by this 
perspective (7.5.2.1). 
• Stakeholders of this perspective feel that outfitters are a positive driver for ESs like water for 
in-stream use by providing access to people who would not otherwise be able to access these 
ESs because they do not have the skills, equipment, or experience (7.5.2.1). 
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• Stakeholders sharing this perspective are more likely to live near the Wilderness and have been 
negatively affected by smoke from Wilderness fires, this may explain their preference for air 
quality (7.5.2.1). 
• The ES, human food is a production function valued more by this perspective, though not 
significantly so. Wildfire seems to be viewed as a negative driver affecting this ES, for these 
stakeholders (7.5.2.2). 
• Water for out-of-stream use, is seen by stakeholders of this perspective to be negatively 
affected by the canyon-like topography of the terrain downstream of the FC-RONRW. Dams 
help to overcome the canyon topography (7.5.2.2). 
• Restrictions on the quantity of water that can be used for water for out-of stream use by the 
Endangered Species Act targeted flow rates negatively affects the ES, water for out of stream 
use (7.5.2.2). 
7.5.2.1. The most important ESs to the Multiple Use perspective 
     Stakeholders contributing to the factor array for this perspective found the ESs, water for in-
stream use and air quality to be the most important produced by the FC-RONRW. Based on the 
demographic data, stakeholders sharing this perspective seem to be more likely to use the main 
Salmon River for jet boating and probably also for fishing. Also, stakeholders contributing to this 
perspective are more likely to live in a zip code adjacent to the Wilderness; therefore, it seems 
likely that recent fire activity and the negative affects of those fires on local air quality drives 
the importance of air quality ESs within this perspective. With regard to air quality, P12, a 
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fishing outfitter and guide in a community adjacent to the FC-RONRW said, “active wildfires 
negatively affect air quality for communities surrounding and downwind of the FC-RONRW.” 
Regarding water for in-stream use, she said, “During times of high water and high turbidity, I 
am unable to benefit from water for in-stream use”. “Outfitters and guides provide access to ES 
like water for in-stream use for people who would not otherwise be able to access it because 
they do not have the skills, equipment and experience”.  
Water for in-stream use +3 
Air quality +3  
Hydrologic cycle P12 
Outfitters & guides P12 
Wildfire P12 
7.5.2.2. Production functions of the Wilderness 
     Pure cases of this perspective find many production functions to be more important than the 
other perspectives. The pure cases for this perspective found human food, chemicals and genes 
for industry, and water for out-of-stream and industrial use to be more important than 
stakeholders contributing to the other factor arrays. 
     There is little to no irrigation from the Salmon River, downstream of the FC-RONRW. This is 
due mostly to the canyon-like topography, where powerful pumps are needed to achieve the lift 
required to pull the water out of the river and apply it to arable land. That lift is a negative driver 
affecting water for out-of-stream use. Dams help overcome that lift. P29, who represents 
irrigation interests as an economist for the Ice Harbor dam irrigation association on the lower 
Snake River said,  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There is little irrigation from the Salmon River downstream of the wilderness and 
along the lower Snake River because there is too much lift required due to the 
topography of the region. Pump stations to overcome that lift are costly. The lift 
negatively affects the production of the ES, water for out-of-stream use. 30 
agricultural operations are able to irrigate 60,000 acres out of the reservoir behind 
Ice Harbor Dam on the lower Snake River. The water is used to irrigate mainly 
potatoes, apples, grapes, onions, alfalfa, corn, peas, grass, hay and carrots. Most 
non-irrigated agriculture is dry land wheat. Without the dam, the irrigators would 
not be able to benefit from the waters from the FC-RONRW, which provides 
water for out-of-stream and industrial use. 
     Stakeholder P29 felt that the Endangered Species Act’s water flow targets for the Snake River, 
mandated under the ESA for the protection of anadromous fish, are unattainable under the status 
quo of water production. Therefore, those flow targets also act as a negative driver, affecting the 
ES, water for out-of-stream use. P29 said, “to protect threatened and endangered species 
habitat, there is a water flow target in the Snake River mandated under the Endangered Species 
Act. Those flows are unattainable and hinder water for out-of-stream and industrial use.” 
Perhaps this is one reason why stakeholders contributing to this factor array found the indirect, 
regulatory ES natural water retention and storage within the FC-RONRW to be more 
important than did other perspectives. The more cold water the FC-RONRW can deliver 
downstream, throughout the hydrologic cycle, the more the mandated flows for endangered 
species can be met, leaving more water available for water for out-of-stream use. Another 
reason may be that three of the four stakeholders contributing to this perspective derive income 
from the use of the waters flowing from the FC-RONRW, including the irrigation association 
representative and two river outfitters. 
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     Stakeholders contributing to this factor array found the production ES, human food to be 
more important than in other factors. P83, a butcher from small community within a county 
adjacent to the FC-RONRW said that, 
The FC-RONRW has had such severe fires recently because the federal 
government suppressed fires for so long, but now, they will not let the area be 
thinned or prescribe burned, and won’t suppress the wilderness fires, so we have 
these unnatural fires, which negatively affects the ES natural fire regimes. The 
habitat for game for human food in the FC-RONRW has been degraded by 
letting it all burn. I understand the need for habitat patchiness, but there are places 
in the FC-RONRW that have fallen in so thick that game animals struggle to get 
through. And in older burns, the regrowth is so thick that it is also impossible for 
game to get through. 
This stakeholder sharing this perspective seems to think recent wildfire is a driver that negatively 
affects the production of the ES, human food. 
Human food +2 
Natural water retention and storage +2 
Chemicals and genes for industry +1 
Water for out-of-stream and industrial use +1 
Natural fire regimes -1  
Wildfire P12 
Hydrologic cycle P12 
Outfitters & guides P12 
Law & policy P29 
Topography P29 
Dams P29 
Wildfire P83 
Abundance and diversity of wildlife P83 
Wildfire management P83  
7.6. Comparing & Contrasting the Four Perspectives 
     Table 7.2 shows the correlations between statement z-scores of the four perspectives, Factor 
1, the ecocentric perspective, Factor 2, the wilderness use perspective, Factor 3, the use of treaty 
rights perspective, and Factor 4, the multiple use perspective. Table 7.2 shows that Factors 1 and 
2, the ecocentric and wilderness use perspectives, are the two most similar perspectives amongst 
the four. The similarity of Factors 1 and 2 can also be seen in Table 6.3, which shows that 
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seventeen participants loaded significantly (>95%) on both Factors 1 and 2. Table 7.2 shows that 
Factors 3 and 4, the use of treaty rights and the multiple use perspectives, are somewhat 
inversely correlated. That is, many ESs viewed with positive self-significance by Factor 3 are 
viewed with negative self-significance by Factor 4, and vice-versa. While Factors 3 and 4 show 
the highest negative correlation amongst the four factors (Table 7.2) these two factors are still 
somewhat orthogonal (Table 6.3). Factor 1 and Factor 2 show low levels of correlation with 
Factor 3 and Factor 4, suggesting high degrees of orthogonality (Table 7.2). 
Table 7.2. Correlations between factor scores. 
7.6.2. Comparing the Scores for the ESs Between Factors 
     The following subsection compares how the four factors ranked particular ESs. Speculations 
are made as to the motivation, logic, or reasons that participants sharing a particular perspective 
sorted a particular service the way that they did. Where possible, those speculations will include 
supporting evidence from the drivers discussions and pilot testing comments. At times, only 
anecdotal evidence was available as supporting material, that evidence is included here as well. 
For the reader, referencing Table 6.4 may be helpful throughout this discussion. 
Factors 1 2 3 4
1 1 0.4699 0.1926 0.2145
2 0.4699 1 0.0256 0.013
3 0.1926 0.0256 1 -0.3891
4 0.2145 0.013 -0.3891 1
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     Factors 1 and 2 differed with regard to the self-significance participants sharing those factors 
placed on indirect use ESs, (such as global climate regulation and biodiversity) and direct use 
ESs (such as solitude and physical and mental health). Factor 1 placed high self-significance 
on indirect use ESs, while Factor 2 placed more ambivalence or somewhat negative self-
significance on indirect use ESs. Conversely, Factor 2 placed high self-significance on direct use 
ESs, while Factor 1 placed ambivalence or somewhat negative self-significance on those direct 
use services. Factor 3 found many of the direct use ESs of high self-significance to Factor 2 to be 
of negative self-significance, and vice-versa. Factor 4 seems to have found direct use ESs not 
explicit in the Wilderness Act of 1964 or the Central Idaho Wilderness Act of 1980 (CIWA) to be 
of positive self-significance, while direct use information ESs explicit within the wilderness acts, 
especially the Wilderness Act of 1964, were of negative self-significance. Also, many direct use 
information services of positive self-significance to Factor 3 were of negative self-significance to 
Factor 4, and vice-versa. 
     The ES exercising treaty rights was of low negative self-significance (-1) to Factors 1 and 2, 
Factor 3 found this service to be of extremely high positive self-significance (+3) while Factor 4 
viewed the service with extremely high negative self-significance (-3). Factor 1, the ecocentric 
perspective, tended to sort direct use ESs into positions of negative self-significance; amongst all 
of the direct use ESs presented for sorting, this ES was sorted somewhat below the mean direct 
use ES position, meaning that this perspective found exercising treaty rights to be of average or 
slightly more negative self-significance than other direct use ESs. Factor 2, the wilderness use 
perspective, had a bipolar relationship with direct use ESs, where some services (mainly direct 
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use information services), such as solitude, physical and mental health, and national heritage 
and pride were of positive self-significance, and others (especially direct use production 
services) such as human food, wildcrafted medicines, and exercising treaty rights were 
ranked in positions of negative self-significance. Amongst those direct use ESs ranked with 
negative self-significance by Factor 2, exercising treaty rights was positioned in a less 
negatively self-significant position than the mean negatively self-significant direct use service. 
Factor 4, the multiple use perspective, tended to sort certain direct use information services, 
many of which are explicit within the Wilderness Act of 1964, in positions of high or extremely 
high negative self-significance. Exercising treaty rights was at the extreme low of these direct 
use information services for Factor 4. 
     Factors 1, 2, and 3 all viewed the ES availability for future generations with positive self-
significance, while Factor 4 viewed the same service with ambivalence. Perhaps the most 
positively self-significant ESs to each factor was also the services with which the highest bequest 
values are held for that same factor. Therefore, for participants loading onto Factors 1, 2, and 3, 
perhaps the high ranking given to availability for future generations suggests high bequest 
values for their highly self-significant ESs. For Factor 4, perhaps the ambivalence with which 
this service was held was a result of participants sharing the multiple use perspective being 
ambivalent about whether the FC-RONR as wilderness is available to future generations and 
because the ESs that those participants found to be most self-significant are not specially fostered 
by the designation of the FC-RONRW the way species habitat, solitude, and sacred sites may 
be. 
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     Factors 1 and 2 viewed the ES science and natural history with positive self-significance 
(+2 and +1, respectively), Factor 3 was ambivalent about this service, while Factor 4 found it to 
be of negative self-significance (-1). Factor 1, the ecocentric perspective, found this direct-use 
information ES, which is explicitly protected by the Wilderness Act of 1964, to be the most 
important direct use of the FC-RONRW. Factor 2, the wilderness use perspective, ranked this 
explicitly protected direct-use information service near the mean when compared to all direct-use 
information ESs explicitly protected by the Wilderness Act of 1964. 
     The ES water for in-stream use was considered with ambivalence by Factor 1 and 3, with 
positive self-significance (+1) by Factor 2, and with extremely positive self-significance (+3) by 
Factor 4. Factor 1, the ecocentric perspective, found science and natural history, solitude and 
experiencing landscapes and wildlife to be more important direct uses of the FC-RONRW than 
water for in-stream use, yet still placed water for in-stream use above the mean position for 
direct uses. But perhaps the ambivalence for participants sharing the ecocentric perspective for 
this service, which the zero ranking suggests, is an expression of internal conflict between the 
importance of using the waters in the FC-RONRW for services such as biodiversity 
conservation and species habitat, which are highly ranked by this perspective, and the 
importance of the direct uses of those waters for things like fishing, floating, and jet boating . 50
Likewise, the ambivalence placed on this service for Factor 3 is perhaps a result of an internal 
conflict within the participants sharing this perspective, between the value of those waters for 
 This internal conflict is likely a result of the wording of this ES, where both direct human uses and the use of 50
water for species habitat have been 'lumped' together into one service. 
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supporting their most important ESs, including exercising treaty rights and sacred sites and the 
value of those waters for other direct human uses. Perhaps the direct use of the waters of the FC-
RONRW for recreation motivated Factor 2, the wilderness use perspective, to find this service to 
be of positive self-significance since so many other direct uses associated recreation are of 
positive self-significance to this perspective. Factor 4 likely shows such high self-significance 
for this ES because of the preponderance of participants that engaged in jet boating and shared 
this perspective . Like Factor 2, perhaps participants sharing the multiple use perspective were 51
focused on the direct use portion of this service. 
     Options for future non-wilderness use was of extremely high negative self-significance (-3) 
to Factors 1, 2, and 3, while being of positive self-significance (+1) to Factor 4. Taken all 
together, 1) the extremely high negative self-significance that Factor 1, the ecocentric 
perspective, held for options for future non-wilderness use, 2) the high positive self-
significance they held for indirect regulatory and habitat ESs not explicitly protected in the 
wilderness legislation, 3) the ambivalence (on average) they held for ESs explicitly protected by 
the wilderness acts, and 4) the negative self-significance they held for direct-use production 
services suggests that, at least in the eyes of stakeholders sharing the ecocentric perspective, 
wilderness designation, while explicitly protecting ESs this perspective is generally ambivalent 
about, also protects habitat and regulatory services of high psychological significance. And many 
production ESs and options for future non-wilderness use, are perceived by participants 
loading onto Factors 1, 2, and 3 as negative drivers affecting the ESs that wilderness was 
 See section 7.5.2.51
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explicitly designated to protect, and the habitat and regulatory ESs wilderness designation is seen 
as protecting implicitly. The full text for the ES, options for future non-wilderness use states 
that the FC-RONRW retains the options values to use it for non-wilderness purposes, including 
motorized recreation and direct-use commodity extraction. The positive self-significance with 
which Factor 4, the multiple use perspective views this service suggests that participants sharing 
this perspective would enjoy the realization of these option values. And this makes sense, as jet 
boaters and motorized recreationists seem to load best onto this perspective, as does those 
participants who found the production services chemicals and genes for industry, and water 
for out-of-stream and industrial use to be of positive psychological significance. Motorized 
recreation and industrial production are largely excluded statutorily from the FC-RONRW and 
the multiple use perspective seems to capture best the perspective of those who prefer those 
potential uses. 
     Factors 1, 2, and 4 found raw materials for handicrafts, fashion, and religious use to be of 
negative self-significance, while Factor 3, the use of treaty rights perspective, was ambivalent 
about this service. While collecting data in the home of an outfitter who loaded onto Factor 2 
(P78), the researcher noticed that the outfitter placed this ES on the negative self-significance 
side. The researcher also noticed that there was a large chandelier made out of elk antlers right 
above the kitchen table, suggesting that the intended meaning of this service may have been lost, 
at least on this stakeholder. But this was not the only occasion where data collection occurred in 
a participant's home and the researcher noticed animal mounts, antlers, rocks, and feathers 
adorning their homes. At least for Factor 1, the negative self-significance they placed on raw 
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materials for handicrafts, fashion, and religious use may be partially a function of the Leave-
No-Trace ethic, or the illegality of collecting natural products from Natural Parks, which 
stakeholders may have mentally transferred to designated wilderness, including the FC-RONRW. 
     Participants in general were fairly ambivalent about the ES nutrient cycling. This service 
was found to be of low positive self-significance (+1) to Factor 1 and 4 and was viewed with 
ambivalence by Factors 2 and 3. Participant number 22 (P22) provided driver information related 
to nutrient cycling, saying that salmon have historically been a major 'actor' in nutrient cycling, 
bringing marine derived nutrients from the ocean to the high elevations of the FC-RONRW. 
According to P22, those nutrients have contributed to the ecological richness of the high 
elevations in the FC-RONRW. In light of this drivers information, the low positive 
psychological-significance or the ambivalence with which stakeholders (especially those sharing 
the ecocentric perspective) viewed this service seems curious. For the ecocentric perspective, the 
only regulatory service ranked lower was soils and the natural regulation of soil movement. 
Perhaps the relative ambivalence with which factors seemed to view this ES is a result of the fact 
that the dams have effectively stopped this salmon-based nutrient cycling process. 
     The ecocentric perspective was the only perspective to view the role the FC-RONRW plays in 
global climate regulation with positive self-significance. Factor 1 placed this service higher 
than many other regulatory services, including nutrient cycling and air quality. This seems 
curious because the FC-RONRW likely has little effect upon global climate regulation. Perhaps 
global climate regulation itself, independent of the FC-RONRW, was of high self-significance 
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to this perspective, which motivated participants sharing the ecocentric perspective to rank this 
service higher than other regulatory services. Factor 2 held high negative self-significance for the 
ES global climate regulation. Perhaps this is the inverse situation from Factor 1, perhaps 
participants sharing this perspective found global climate regulation to be of negative self-
significance in general, independent of the effect the FC-RONRW could have on the climate. Or 
perhaps stakeholders sharing the wilderness use perspective felt that the FC-RONRW could have 
little effect in global climate regulation, therefore dedicating natural capital to the production of 
this service would negatively effect ESs this perspective found important, such as solitude, or 
experiencing landscapes and wildlife. Factors 3 and 4 were ambivalent about the ES global 
climate regulation. 
     Factors 1, 2, and 4 were ambivalent about the ES archeological and historic resources, 
while Factor 3, the use of treaty rights perspective, found it to be of high positive self-
significance (+2). The Central Idaho Wilderness Act of 1980 (CIWA) explicitly protects 
archeological and resources within the FC-RONRW, and as one participant commented, these 
are truly non-renewable resources, once they're gone, they're truly gone. Participants sharing 
Factor 3 seemed to view the FC-RONR wilderness less as a place that should be free of the signs 
of man, and more as a place their families have used and enjoyed forever, replete with family 
histories . Perhaps this viewpoint motivated participants sharing this perspective to rank this 52
service in a place of high positive self-significance. During pilot testing, a jet boater commented 
on the historic importance of the settlements and structures along the Main Salmon River and 
 The view described in this sentence is derived mainly from pilot testing with Shoshone-Bannock and Nez Perce 52
tribal members.
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many stakeholders with inholdings along the main salmon use jet boats to access their properties, 
therefore researchers assumed that participants sharing the multiple use perspective would have 
viewed this service with positive self-significance, similar to the use of treaty rights perspective, 
but this was apparently not the case. For Factors 1 and 2, perhaps their ambivalence towards this 
service is motivated by, on the one hand, the view that historic and archeological resources are a 
non-renewable resource of positive self-significance, and on the other, the view that wilderness 
should be a place free of the signs of man. 
     The ES biodiversity conservation was of extremely high positive self-significance (+3) to 
Factor 1, the ecocentric perspective. It was considered with ambivalence by Factor 2, with low 
positive self-significance (+1) by Factor 3, and with low negative self-significance (-1) by Factor 
4. The extremely high positive self-significance that the ecocentric perspective places on this 
indirect use service is a defining characteristic of the ecocentric perspective. Perhaps the 
ambivalence Factor 2 placed on this service is a function of their desire to experience 
landscapes and wildlife on the one hand, and the notion that predator/prey ratios are out of 
balance, on the other hand. This notion is supported by the extremely high, positive self-
significance with which Factor 2 viewed the ES experiencing landscapes and wildlife and the 
drivers information that Factor 2 participants contributed regarding wildlife management (Table 
6.7) such as the statement, "I understand the desire to reintroduce species like the wolf, but I 
didn't expect such an effect on outfitting, where some outfitter's bookings have declined by 50%. 
This negatively affects the ability of my clients to access the ES, experiencing landscapes and 
wildlife" from P82. 
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     The ES species habitat was of extremely high self-significance (+3) to the ecocentric 
perspective, high positive self-significance (+2) to Factor 2, low positive self-significance (+1) to 
Factor 3, and viewed with ambivalence by Factor 4. The highly positive self-significance that 
Factor 1, the ecocentric perspective, places on this indirect service, along with the ES 
biodiversity conservation, helps to define or distinguish this factor. Perhaps the high self-
significance that Factor 2, the wilderness use perspective, places on this service is a function of 
their preference for the direct use ES, experiencing landscapes and wildlife. This notion is 
supported by drivers information contributed by these stakeholders including, "because of the 
increased acres burned by fire in the FC-RONRW, aspen are coming back, which improves the 
ES species habitat" from P78. Similarly, perhaps the positive self-significance with which 
Factor 3, the use of treaty rights perspective, views this indirect ES is a function of the 
contribution of this service to the direct-use service, exercising treaty rights. 
     The ES solitude was of low positive self-significance (+1) to Factors 1 and 4, of extremely 
high positive self-significance (+3) to Factor 2 and of low negative self-significance (-1) to 
Factor 3. For Factor 1, the ecocentric perspective, the only higher ranked direct-use ES was 
science and natural history (+2), therefore, amongst the direct-use ESs, this perspective found 
solitude to be relatively important. For Factor 2, the wilderness use perspective, the extremely 
high positive self-significance placed on the ES solitude is a define characteristic of the 
perspective. For Factor 3, the use of treaty rights perspective, perhaps solitude was considered 
with low negative self-significance because this perspective found many direct uses of 
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wilderness for information services, many of which were highly valued by Factor 2, to be 
negative drivers affecting their ability to benefit from such services as exercising treaty rights 
and sacred sites. This notion is supported by drivers information, such as, "outfitters and guides 
stop to show their clients pictographs as a 'heritage tourism' experience. This negatively affects 
the ES sacred sites", from P75. For Factor 4, the multiple use perspective, the low positive self-
significance with which this service was considered perhaps is a result of their predominant use 
of the wilderness for water for in-stream use. Participants contributed drivers information 
suggesting that solitude can be hard to find on the Middle Fork and Main Salmon rivers, 
therefore, if that is the predominant way this perspective uses the wilderness, it seems like the 
notion that the the Middle Fork and Main Salmon rivers provides opportunities for solitude 
would be considered by stakeholders sharing the multiple-use perspective with suspicion.  
     The ES experiencing landscapes and wildlife was viewed with ambivalence by Factor 1, 
with extremely positive self-significance (+3) by Factor 2, with high negative self-significance 
(-2) by Factor 3, and with high positive self-significance (+2) by Factor 4. For Factor 1, the 
ecocentric perspective, this service is the third most important direct use ES. Perhaps, as with 
solitude, this perspective sees this service almost as a ‘positive externality’ of habitat and 
regulatory ESs that are more important, including species habitat and natural fire regimes.  
This sentiment is reflected by drivers statements from P22 appearing in Table 6.7, where, to 
paraphrase, she says that her ability to experience landscapes and wildlife is affected by 
services such as natural fire regimes and nutrient cycling and these services are affected by a 
set of (largely external) drivers such as dams, pollution, and climate change. Therefore, for the 
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ecocentric perspective, which values indirect-use habitat and regulatory services more than 
direct-use services, it seems that there may be a sorting logic at play, where, as long as the 
indirect ESs are prioritized in wilderness management, the direct-use services will naturally 
follow. By contrast, for Factor 2, the wilderness use perspective, experiencing landscapes and 
wildlife is prioritized over habitat and regulatory services. This position is supported by drivers 
statements in Table 6.7, which suggests that wildlife, wilderness, and fire management, when 
prioritizing habitat and regulatory services, can be perceived by participants sharing this 
perspective as negatively affecting direct-use ESs such as solitude and experiencing landscapes 
and wildlife. For Factor 3, perhaps the high negative self-significance placed on this service is 
related to the negative self-significance placed on solitude, where this direct-use of the 
wilderness is perceived as a negative driver affecting their most important ESs, such as 
exercising treaty rights and sacred sites. Perhaps the relatively high positive self-significance 
placed on this service by Factor 4, the multiple use perspective is related to their in-stream 
water use, especially as this service relates to fishing. 
     The ES sacred sites was of low negative self-significance (-1) to Factor 1, was perceived with 
ambivalence by Factor 2, was of extremely high positive self-significance  (+3) to Factor 3, and 
of high negative self-significance (-2) to Factor 4. For Factor 1, the ecocentric perspective, this 
ES was sorted at a relatively average position amongst other direct use information ESs. For 
Factor 2, the wilderness use perspective, this ES was sorted as an average to somewhat more 
important direct-use information ES amongst other direct use information ESs of high positive 
self-significance to the use of treaty rights perspective (e.g. exercising treaty rights, native 
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cultural traditions, and archeological and historic resources). For Factor 3, the use of treaty 
rights perspective, this ES was one of the most positively self-significant direct use information 
ES, and as such, is an ES which helps to define this perspective. For Factor 4, the multiple use 
perspective, this ES was one of the most negatively self-significant direct use information ES, 
where only national heritage and pride and exercising treaty rights were more unimportant. 
     The ES water for out-of-stream and industrial use was of high negative self-significance 
(-2) to Factors 1, 2, and 3 and of low positive self-significance (+1) to the multiple-use 
perspective. Factor 1, the ecocentric perspective, found it to be of average to slightly below 
average negative self-significance amongst other production ESs. Factor 2, the wilderness use 
perspective, found it to be of below average negative self-significance amongst production ESs, 
as did Factor 3, the use of treaty rights perspective. Factor 4 found it to be of above average 
positive self-significance amongst the other production functions. A professional working closely 
with irrigators on the Lower Snake River contributed to the Factor 4 factor array, therefore, the 
multiple use perspective best represents the interests of those who prioritize using waters flowing 
from the FC-RONRW for out-of-stream and industrial use. 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Chapter 8 - Conclusion 
     This chapter will summarize the results from the exploration of the four research objectives 
and then summarize the discussion of the results. This chapter will then summarize the utility of 
the findings, limitations of the findings, and how the findings from this research may be useful in 
future research. 
8.1. SUMMARY OF THE RESULTS FROM THE RESEARCH OBJECTIVES 
     The objectives for this initial phase of research exploring the possible role of an ecosystem 
services framework in wilderness management decision-making were to: 
• Determine what ecosystem services come from the FC-RONRW, 
• Determine who the stakeholders are that value those ESs, 
• Determine the relative importance of those ESs to the stakeholders, and 
• Determine what drivers those stakeholders consider to be having an effect on the production 
and receipt of the ESs produced by the FC-RONRW. 
8.1.1. The ESs of the FC-RONRW 
     A list of 109 ESs that could come from designated Wilderness areas was generated through a 
review of the ecosystem services and wilderness values literature. Comments from experts in the 
fields of ecosystem services, natural resources, wilderness, and the social sciences were used to 
derive from the list of 109, a set of 29 Wilderness ESs coming from the FC-RONRW that could 
be tested using Q-methodology to determine the relative importance of the ESs to stakeholders. 
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8.1.2. Stakeholders in the ESs of the FC-RONRW 
     When the list of ESs coming from the FC-RONRW was ready for pilot testing with 
stakeholders, the next step was to determine who the stakeholders were that valued those ESs. 
The researcher hypothesized that some of the ESs provide benefits that could be realized at a 
global scale, others were more regionally beneficial and still others were mainly beneficial 
through local, on-site use. Researchers concluded that any individual can benefit from the 
Wilderness ESs of the FC-RONRW, therefore, any individual could be considered a stakeholder. 
The question of who is a stakeholder in the ESs of the FC-RONRW prompted an inquiry into a 
possible typology of stakeholders. If anybody can be a stakeholder, how can those stakeholders 
be classified? By recreational interest in the FC-RONRW? By political association? By 
economic, cultural, or geographic association? If an individual works as a fishing guide on the 
Salmon River, is her employment the primary association that she has with the FC-RONRW? If 
so, is that what defines her as a stakeholder in the ESs of the FC-RONRW? What if she is also a 
backcountry pilot, flying into the remote airstrips of the FC-RONRW on her time off to hunt big 
game? What if her son’s passion is steep creek kayaking in the FC-RONRW? What if she has 
been affected by the smoke generated from wildfires in the FC-RONRW? The researcher quickly 
began to hypothesize that stakeholders in the ESs of the FC-RONRW probably wear several 
different 'hats', with regards to their relationship to these ESs and no singular life experience or 
demographic characteristic could likely be isolated as the primary driver affecting a stakeholder's 
relationship to these ESs. 
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8.1.3. Summary of Research Findings 
     Through the use of Q-methodology, the researcher was able to determine the relative 
importance of the ESs to the stakeholders, and to sort stakeholders by their shared perspectives 
regarding the importance of the ESs to them. That is, researchers were able to categorize the 
stakeholders by their perspectives, not by their demographics or life histories. 
     Any individual on the globe could potentially be a stakeholder in the Wilderness ESs coming 
from the FC-RONRW, but stakeholders can be shown to segment into four different perspectives 
with regards to the issue at hand. There are those that find the FC-RONRW role in producing 
habitat and regulatory functions most important, including biodiversity conservation, habitat for 
species and natural water retention and storage. Others find the most important ESs of the FC-
RONRW to be direct-use information functions, such as solitude and experiencing the wild 
animals and landscapes of the FC-RONRW, practicing outdoor skills and improving physical, 
mental, spiritual and relationship health. Still others find the direct-use of the wilderness for 
information functions that engage them in a relationship between their culture, the production of 
goods and services, and the well-being of the ecosystem. This perspective also values the non-
use of the Wilderness for protecting their cultural heritage to be the most important ESs. Another 
perspective found direct-use of the wilderness, for motorized and non-motorized water-based 
recreation, water production, hunting and fishing, and the production of air quality to be most 
important. 
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    The two most important, or most positively psychologically significant, ESs coming from the 
FC-RONRW included (1) the conservation of biodiversity, (2) providing species habitat, (3) 
opportunities for solitude, privacy and to escape crowds and noise, (4) opportunities to 
experience landscapes and wildlife, (5) opportunities to exercise treaty rights, (6) the protection 
of sacred sites, (7) the in-stream use of water for non-industrial purposes, (8) and the production 
of air quality. 
8.2. THE ECOCENTRIC PERSPECTIVE 
     The ecocentric perspective found species habitat, biodiversity conservation, natural water 
retention and storage, natural fire regimes, refuge from climate change and science and 
natural history to be the six most important ESs out of the 29. Of those ESs, species habitat, 
biodiversity conservation and natural fire regimes were ranked in a statistically (>99%) 
distinguishable higher position than in other perspectives. The least important ESs to this 
perspective were raw materials for handicrafts, clothing, fashion and religious use, options 
for future non-wilderness uses, human food, water for in-stream use and outdoor skills. Of 
those, only human food was ranked at a statistically distinguishable (>99%), low level. 
     From an ecosystem services point of view, this perspective seems to prefer indirect-use, 
habitat, and then regulatory functions. Direct-use, information functions seem to be of a more 
neutral position, direct-use production functions and options for future, non-Wilderness use 
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seem to fall towards least important, or most negatively self-significant positions. From a 
Wilderness values point of view, both the least and most important ES to this perspective are not 
explicit values in the Wilderness Act of 1964 or the CIWA of 1980, therefore indicating that 
these stakeholders value wilderness ESs that are not explicitly identified in wilderness 
legislation. 
     This perspective considers the topography of the FC-RONRW, with its steep slopes and 
relatively high elevations, and wilderness designation as barriers to human development. 
Stakeholders sharing this perspective consider the size of the Wilderness as a primary human 
driver supporting the uniquely natural functioning habitat and regulatory functions of the 
Wilderness. They seem to consider regulatory functions, such as nutrient cycling, and habitat 
functions, as being in a positive feedback relationship, where the production of each positively 
affects the other. The iconic example of relationships between habitat functions and regulatory 
functions for this perspective is the relationship between salmon species and the FC-RONRW. 
This perspective sees near natural levels of regulatory functions supporting high quality breeding 
habitat for salmon. Conversely, salmon historically have delivered marine derived nutrients to 
the high elevations of FC-RONRW, supporting the regulatory functions and habitat functions of 
the Wilderness. For these stakeholders, the positively valued direct-uses of the Wilderness for 
non-extractive information functions are dependent on the near-natural habitat and regulatory 
functions, and those direct-uses should not be allowed to negatively affect the habitat and 
regulatory functions on which they depend. 
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     This perspective seems to view habitat connectivity to be a major driver affecting the habitat 
functions of the FC-RONRW. Again, the iconic example is salmon species, who’s migratory path 
is interrupted primarily by the dams on the Lower Snake River. These dams are considered the 
major driver of the decline of salmon in the FC-RONRW, yet this perspective seems to continue 
to value the FC-RONRW for its potential as high quality breeding habitat for these species and 
others, especially in the face of climate change. 
     These stakeholders find natural fire regimes to be a relatively more important ES than other 
perspectives. This perspective views natural fire regimes as a driver that maintains the indirect 
flow of benefits they find to be most important. Unlike the Wilderness use perspective, 
stakeholders sharing this perspective seem to view fire as having almost entirely positive effects 
on their most important habitat, regulatory and information ESs. 
8.3. THE WILDERNESS USE PERSPECTIVE 
     The Wilderness use perspective found the ESs, solitude, experiencing landscapes and 
wildlife, outdoor skills, physical and mental health, availability for future generations, and 
species habitat, to be the six most important ESs. Conversely, this perspective found options for 
future non-wilderness uses, chemicals and genes for industry, water for out-of-stream and 
industrial use, raw materials for handicrafts, clothing and religious use, wildcrafted 
medicines and global climate regulation to be the six least important ESs to them. The rankings 
of ESs that significantly (>99%) distinguish this perspective, on the positive side, are solitude, 
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outdoor skills, non-native cultural traditions, physical and mental health, and national 
heritage and pride. ESs that significantly (>99%) distinguish this perspective by way of their 
low importance or high negative self-significance include human food, global climate 
regulation, and refuge from climate change. 
     From an ecosystem services point of view, stakeholders sharing this perspective find direct-
use information functions of the Wilderness to be most important and direct-use production 
functions to be least important. Indirect-use regulatory and habitat functions are, on average, 
around the mid-range of importance. From a Wilderness policy point of view, these stakeholders 
seem to find values explicit in the CIWA and 1964 Wilderness Act to be most important and 
those ES not explicit in those acts were found to be less important to this perspective. 
     Access to the FC-RONRW, to the ESs of the FC-RONRW, and to areas within the Wilderness 
seemed to be a major driver affecting the ability of these stakeholders to benefit from important 
direct-use ESs such as solitude and experiencing landscapes and wildlife. These stakeholders 
seem to perceive that important ESs to them may be negatively affected by increased access to 
the Wilderness and to specific areas within the Wilderness. This seems to be especially true with 
regards to solitude, these stakeholders seem to perceive that greater access means greater 
numbers of visitor encounters and decreased potential for experiencing solitude. There seems to 
be a certain level of access for these stakeholders, which is enough so that they can continue to 
benefit from the direct-use information functions of the Wilderness, but not so much access that 
opportunities to experience solitude become less available to them. Comments from these 
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stakeholders, combined with the positioning of the ES, availability for future generations, 
suggests that these stakeholders care about the ability of those beyond themselves to access the 
Wilderness for direct-use information functions. This access issue includes the Scenic and Wild 
Rivers permitting season, where stakeholders sharing this perspective seem to feel that there is 
certainly a need to permit river use, but that it is a shame to think that people need to be turned 
away from enjoying the amazing suite of benefits the rivers have to offer. 
    Stakeholders sharing this perspective seem to feel that they understand the importance of 
natural fire regimes within this landscape, but they also feel that the FS has created conditions 
for an unnaturally intense and frequent fire regime, which is negatively affecting the direct-use 
information functions that are so important to this perspective (see Drivers Table 6.7, Wildfire 
Management, P22, P82, and P25). For stakeholders sharing this perspective, it seems that, as 
with the driver of access, the driver of wildfire, and the driver of wildlife management, they seek 
a ‘balanced approach’ recognizing that the management of these drivers often affects the ability 
of the FC-RONRW's to produce, and their own ability to receive, important benefits in both 
positive and negative ways. 
8.4. THE TREATY RIGHTS PERSPECTIVE 
     Stakeholders sharing the use of treaty rights perspective found the five most important ESs 
coming from the FC-RONRW to be sacred sites, exercising treaty rights, native cultural 
traditions, archeological and historic resources, availability for future generations, and 
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human food. Sacred sites, exercising treaty rights, archeological and historic resources, 
native cultural traditions and raw materials for handicrafts, clothing, fashion and religious 
use are more important to this perspective than to the others in a statistically distinguishable 
(>99%) fashion. 
    From the point of view of an ES framework, this perspective seems to find certain direct-use 
information functions of the Wilderness to be of high positive importance and other information 
functions, mainly those associated with direct-use of the Wilderness for recreation and human 
development, to be of high negative importance. From a Wilderness policy point of view, 
stakeholders sharing this perspective seem to feel that many of the ESs explicit in the CIWA and 
the 1964 Wilderness Act are of high positive importance, while many more, mainly associated 
with direct-use recreation, are of high negative self-significance. 
     Stakeholders sharing this perspective are predominantly members of the Shoshone-Bannock 
or Nez Perce Tribes, holding treaty rights over a portion of the FC-RONRW. As is evidenced by 
the importance they place on the FC-RONRW for protecting sacred sites and from the drivers 
data collected from these stakeholders, they seem to see Wilderness designation as a defacto 
form of protection for sacred sites, whereby there is less need for them to disclose information 
about these sites to managers for their protection. In a non-Wilderness context, stakeholders 
sharing this perspective may consider such disclosures necessary for protecting sacred sites from 
human development, but they may experience a ‘catch-22’ in the act of disclosure, whereby 
identifying sacred sites to managers feels like a threat to the site in it’s own right. Because 
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Wilderness designation is perceived as providing defacto restriction on many forms of human 
use and development, these stakeholders may feel that disclosure is less necessary for sacred site 
protection.  
     Of the remaining human uses and developments not restricted through Wilderness 
designation, these stakeholders seem to feel that recreation is the greatest threat to both sacred 
sites and exercising treaty rights, as is evidenced, in part, from the statistically distinguishing 
negative importance these stakeholders place on recreation-related ESs such as solitude, 
experiencing landscapes and wildlife, and practicing outdoor skills. Stakeholders sharing this 
perspective seem to feel that outfitters and guides providing their clients with heritage tourism 
experiences can negatively impact tribal sacred sites. Sacred sites can also be subjected to 
vandalism by recreationists and places that are suitable for recreating now, including travel 
routes, camping sites and fishing sites, have probably been suitable as such for a long time, 
therefore, the sites heavily used today by recreationists are likely sacred sites. Recreationists 
may inadvertently negatively affect those sites. 
     Stakeholders sharing this perspective also seem to feel that their expressed treaty rights are 
negatively impacted by recreationists. For example, the popularity of rafting the Middle Fork of 
the Salmon River created a need for a permit only floating season for the river. If tribal members 
do not float the river or make other direct-use of their expressed treaty rights, they feel that 
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those rights may begin to erode . These stakeholders feel that this is generally the case; that the 53
very act of using expressed treaty rights helps to prevent the erosion of those rights. But 
stakeholders sharing this perspective face many of the same challenges regarding accessing the 
FC-RONRW that other stakeholders do, and they feel that those challenges prevent some amount 
of use of the Wilderness and the expression of treaty rights. 
8.5. THE MULTIPLE USE PERSPECTIVE 
     The five most important ESs to the multiple use perspective were water for in-steam use, air 
quality, water retention and storage, human food, refuge from climate change and 
experiencing landscapes and wildlife. Of special note are the four ESs that are ranked 
distinguishably higher (at a statistically >99% level) for this perspective, including water for in-
stream use, options for future non-wilderness uses, water for out of stream and industrial 
use and chemicals and genes for industry. Statistically distinguishable (>99%) ESs ranked 
lower by this perspective than by others were sacred sites, national heritage and pride and 
exercising treaty rights. 
   This perspective does not represent those who claim to not benefit or value the FC-RONRW at 
all. This is evidenced in the demographic data, where stakeholders contributing to this 
perspective have all been within the FC-RONRW. Therefore, it seems likely that they have 
 During the pilot testing phase, a Shoshone-Bannock tribal member expressed that he had been in a situation where 53
a river manager confronted his party because they were floating without a permit. The tribal member felt that the 
manager simply did not understand the rights of a treaty rights holder in this situation. The tribal member felt that if 
more tribal members used their expressed treaty rights in the Wilderness, these conflicts would be less likely to 
arise.
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benefitted directly from the Wilderness. At the same time though, these stakeholders seem more 
likely to enjoy motorized recreation opportunities. People sharing this perspective likely benefit 
from the jet boating opportunities within the FC-RONRW, or benefit from downstream use of the 
water, either for in-stream recreational use or out-of-stream and industrial water use. 
     From an ES framework point of view, the multiple-use perspective seems to find a mixture of 
regulatory, information, production, and habitat functions as being most important. Also, direct-
use seems to be the most important value category to this perspective, with the only option value 
in the list of ESs being ranked more highly by this perspective than any other. From a wilderness 
policy point of view, this perspective seems to find a mixture of values explicitly protected by 
wilderness legislation (water for in-stream use, human food) and those not explicitly protected 
(air quality, natural water retention & storage) as being most important. 
     Stakeholders sharing the multiple-use perspective seem more likely than other stakeholders to 
live in close proximity to the FC-RONRW. Therefore, the effect the FC-RONRW has on air 
quality, that is, smoky days, is important to these stakeholders. This is evidenced by the 
statistically distinguishable high importance they place on the ES, air quality. Presumably, the 
slightly negative importance these stakeholders place on natural fire regimes reveals a belief 
that air quality is negatively affected by natural fire regimes, and that fuels treatments, such as 
prescribed burning, mechanical thinning, or even logging, would improve air quality. 
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     On the other end of the spectrum, this perspective seems to feel that ESs such as sacred sites, 
national heritage and pride and exercising treaty rights negatively affect their ability to 
receive, and the FC-RONRW's ability to produce, those ESs that are especially important to them 
(see Table 7.1). While stakeholders contributing to this perspective seem to acknowledge gaining 
some benefits from the FC-RONRW, Wilderness designation may still not be highly valued by 
them, as is evidenced by the relatively high importance they place on options for future non-
Wilderness uses and the relatively high unimportance they place on national heritage and 
pride derived from the protection of the FC-RONRW . Likewise, the negative self-significance 54
they place on sacred sites and exercising treaty rights suggests that these ESs have a negative 
affect on their more important ESs. It seems likely that these ESs conflict with options for 
future non-Wilderness uses, where the realization of those option values would conflict with 
the protection and use of sacred sites. Exercising treaty rights as well, may conflict with ESs 
such as water for in-stream, out-of-stream, and industrial use, where the political will of the 
tribes for protecting salmon habitat, including water quality, water flow rates, undisturbed 
breeding sites, and unimpeded migration routes impedes the use of water for recreation and 
industry . For this perspective, exercising treaty rights and the protection of sacred sites may 55
also conflict with water for in-stream use in other ways. Any nice place for recreating along the 
 The ES, national heritage and pride includes the examples: gaining a sense of pride from knowing that wilderness 54
is an important component of our collective past and that we’ve chosen to protect that heritage; pride in knowing 
that as a nation we are willing to set aside lands from development; and pride in knowing that we can restore and 
maintain ecological function in these areas. If this perspective does not value wilderness designation, then it seems 
logical that they would not value this ES, which was the case.
 The researcher asked a woman dropping off her family for a backpacking trip along the Middlefork of the Salmon 55
if she would like to take the survey, she declined, but said, "I'll tell you one thing though, my family has been 
picking up permits to float the Middle Fork from parties that canceled for years. This year, because of one stinking 
fish on its redd, the Forest Service isn't reissuing canceled permits. One stinking fish, is why my family is hiking the 
river trail instead of floating!"
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rivers in the FC-RONRW has likely been a nice place place for tribal peoples since well before 
non-tribal settlement. The protection of those sacred sites and there use in exercising treaty 
rights may be seen by this perspective as directly conflicting with the use of the Scenic and Wild 
section of the Salmon River for recreation. 
8.6. UTILITY OF THE FINDINGS 
     Findings from this study can directly inform Wilderness management. With this detailed 
information about each of the predominate perspectives surrounding the ESs of the FC-RONRW, 
managers now have a template to better understand a particular stakeholder's perspective. While 
presenting these results, wilderness managers have asked, “is this information about the 
existence of these four perspectives really ‘news worthy’?” In other words, couldn’t someone 
who knows the FC-RONRW, its use, and its management have predicted that these would be the 
four perspectives? It does seems possible that someone of that ilk might have been capable of 
predicting that there is an ecocentric, wilderness use, use of treaty rights, and multiple-use 
perspective amongst stakeholders, but there seems to be some confirmatory value in these 
results, where these perspectives can be shown to exist objectively, independent of the personal 
bias of the manager making such an educated guess. Q-methodology claims to communicate the 
perspective of participants operantly. That is, Q-methodology attempts to measure those 
perspectives in a way in which the process of measurement does not influence the 
communication of the participant's perspective. The perspective should be purely a product of the 
participant, not laden with meaning by the researcher a-priori. Through the use of Q-
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methodology, the shared perspectives about the relative importance of the ESs of the FC-
RONRW have been communicated operantly by the stakeholders themselves, not by a manager. 
Also, it is one thing for a knowledgable manager to predict that there is a ecocentric, wilderness 
use, use of treaty rights, and multiple-use perspective. But it seems less likely that the same 
manager would feel confident saying that stakeholders sharing the multiple use perspective value 
the air quality services produced by the FC-RONRW more than any other perspective. Or that 
those sharing the wilderness use perspective find the provisioning of solitude from the FC-
RONRW to be more important to them than the in-stream use of water for recreation. In 
summary, it seems that there is value in knowing the detailed nuances of these perspectives, and 
knowing that those details are independent of researcher bias. 
     With greater understanding of the perspectives of stakeholders, managers may be able to 
better predict points of conflict and consensus between the perspectives and between the 
perspectives and management practices. Similarly, this information could be used to help inform 
education, outreach, and awareness building campaigns for the FC-RONRW and for Wilderness 
in general. The information contained in this study is timely, in that it can help address several 
questions about Wilderness that seem to be on the minds of managers and society alike, the 
following sub-sections will address some of those questions.  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8.6.1. How Does Wilderness Designation Affect ESs? 
     Results from this study show evidence that supports the existence of perspectives amongst 
society that see Wilderness designation as providing defacto protection to sacred sites and 
protection of near-natural regulatory functions including natural fire regimes (and other 
disturbance regimes for that matter), natural water retention and storage, soil production, and the 
natural regulation of soil movement, by restricting human use and development within the FC-
RONRW. The protection of those indirect-use ecosystem services at near- natural levels within 
wilderness supports the production of a whole suite of high quality, on-site, direct-use ESs, most 
notably, the ability to exercise treaty rights, the potential to experience solitude, experiencing 
landscapes and wildlife, science and natural history study of near-naturally functioning 
ecosystems, the support of physical, mental, spiritual and relationship health, and the availability 
of future generations to experience the same high quality production of these on-site direct-use 
services. Wilderness designation can protect several high quality off-site services as well, 
including both direct and indirect-use services. Notably, Wilderness designation may provide 
higher quality water for downstream power production, irrigation, industrial use and industrial 
navigation. These direct-uses of waters flowing from designated Wilderness are supported by the 
near-natural fire regimes, water production and storage, and the natural regulation of soil 
movement that may be associated with designated Wilderness. Off-site, indirect services 
provided by Wilderness might include higher quality habitat and habitat connectivity for endemic 
species, most notably in the case of the FC-RONRW, salmon species. In the case of salmon, the 
off-site support of indirect-use habitat services can enhance off-site direct-use services, including 
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water for in-stream use, and the production of fish and game for human use. The positive effect 
that near-natural regulatory functions may have on off-site conditions of salmon habitat may also 
indirectly support human use and development outside of the Wilderness by buffering their 
negative effects on salmon habitat and avoiding some regulatory costs. These results also lend 
support to the idea that Wilderness designation may generate non-use values, by supporting 
social awareness that such near-natural ecosystems are protected and that they will provide high 
quality direct and indirect benefits to society now, and into the future. 
8.6.2. What Types of Exogenous Drivers Affect Wilderness ESs? 
     This study provides evidence that supports the idea that drivers exogenous to designated 
Wilderness or to the purview of managers may be primary drivers of change for stakeholders’ 
most important ESs. For example, stakeholders from the ecocentric perspective feel that the 
dams on the lower Snake River currently have the greatest effect of all possible effects on the 
ability of salmon to use the FC-RONRW as a breeding ground. By restricting the movement of 
salmon up and downstream, the dams affect the biodiversity conservation, nutrient cycling, 
and species habitat services of the Wilderness. The effect of dams on these onsite, indirect-use 
services then affects onsite, direct-use services such as experiencing landscapes and wildlife, 
the production of human food, and exercising treaty rights. Management action triggered by 
low numbers of returning salmon (meant to protect salmon’s contribution to biodiversity), may 
restrict the use of the ES water for in-stream use, whereby river recreation is restricted so as to 
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not disturb salmon on redds. Management action may also affect water for out-of-stream and 
industrial use due to mandated rates of flow in support of salmon migratory habitat. 
     Other exogenous drivers affecting the suite of ESs produced by the FC-RONRW include 
global climate change, the introduction of non-native species, political pressure towards fire 
suppression within the Wilderness, and access to the Wilderness. With the exception of climate 
change, these exogenous drivers to Wilderness ESs are associated with human use and 
development at a local and regional scale. These drivers directly affect the near-natural 
production of regulatory and habitat function of the Wilderness, which indirectly affects direct-
use services. 
8.6.3. How Does Wilderness Designation Affect Economies? 
     Drivers data gathered through the course of this study suggests that the FC-RONRW was 
suitable for Wilderness designation because commodity production was largely impractical 
within the boundary that is now Wilderness. Probably the largest production ESs negatively 
affected by Wilderness designation was grazing. Mining may have also been affected, but with 
certain provisions written into the CIWA, the mining resources seemingly of the greatest value to 
society were left open for use and development. It seems that the timber resources were largely 
not worth the extraction costs. As one County Commissioner put it, “it is the liberal urbanite that 
says, ‘guys, we need to protect this area’. From what? It is because of the ruggedness of the 
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terrain in the FC-RONRW that it remained wild until designation, development has always been 
impractical.” 
     If the extraction of natural resources has been largely impractical due to the ruggedness of the 
terrain, then it seems that the primary effect of Wilderness designation on economies associated 
with the FC-RONRW has likely been awareness building within society for the value of the area 
for direct-use information ESs, which are also a direct result of the ruggedness of the terrain and 
a direct result of the ‘wild’ or near-natural regulatory and habitat functions. Other effects on 
associated economies likely include awareness building of the non-use existence value of ESs 
like biodiversity conservation and experiencing landscapes and wildlife. Wilderness designation 
must surely increase the bequest value of the area, as it is now officially protected from certain 
human uses and developments and the dividends of future use and non-use values of the area can 
benefit society today. Opportunity costs to society resulting from foregone industrial production, 
agriculture and commodity production may be somewhat buffered by the production of near-
natural regulatory and habitat functions of the Wilderness. In the case of the FC-RONRW, habitat 
requirements for threatened and endangered salmon species may be fulfilled through the near-
natural production of water retention and storage services, near-natural regulation of soil 
movement and other regulatory functions of the Wilderness. This may help society reach 
downstream habitat goals more easily, lessening the burden placed on industry, agriculture and 
commodity production for reducing their effects on salmon habitat. The same may be true for 
information functions of the Wilderness, by providing information function services, the FC-
RONRW probably reduces the pressure on other regional landscapes for providing those same 
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services. Wilderness designation may leave those areas more available for the production of 
alternate and contrasting services. 
8.6.4. What Does Society Value About Wilderness? 
     The importance placed on these ESs by stakeholders is likely to be partly idiosyncratic to the 
FC-RONRW, but some portion of their importance to stakeholders from each perspective seems 
likely to be attributable to designated Wilderness in general. Thirteen stakeholders participating 
in this study had never been to the FC-RONRW. Eight of those stakeholders were pure cases 
contributing to the ecocentric perspective. It seems likely that those who have not been to the 
FC-RONRW are less likely to be influenced by values idiosyncratic to the FC-RONRW and 
more likely to be influenced by their own, general notion of designated Wilderness. Therefore, 
perhaps the ecocentric perspective is a perspective shared by people who value of wilderness 
generally, without consideration of opportunities for direct-use of designated Wilderness areas. 
     While it seems likely that the ecocentric perspective is guided by the greatest amount of 
consideration for Wilderness in general, in varying portions, the sorting rationale for other 
stakeholders is likely guided by general considerations for the value of Wilderness. It was the 
impression of the researcher, in a few instances, that stakeholders may have responded on the 
demographic survey that they had been to, or were familiar with, the FC-RONRW, even though 
they probably could not point to it on a map. It is the opinion of the researcher, that the 
demographic questions regarding a person's knowledge of, and experience with, the values 
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coming from FC-RONRW is probably skewed towards people reporting more experience with 
and more knowledge of the FC-RONRW, especially for stakeholders in close geographic 
proximity to the Wilderness, where they may feel that they should know about it, especially if 
they want to contribute to dialog regarding the management of those values. If these assumptions 
are true, then one may be lead to think that a greater portion of a stakeholder's perspective is 
attributable to their perspective regarding designated Wilderness in general, as opposed to the 
FC-RONRW specifically. To complicate things further, during the data collection process, 
researchers were not sure that all stakeholders had the same understanding of the meaning of 
designated Wilderness. This may have lead to over reporting of the demographic data regarding 
the number of Wilderness areas visited and the number of times stakeholders visited Wilderness 
in the last two years. The researcher's hunch is that stakeholders may have been confusing 
designated Wilderness with the more generic term, 'wilderness'. If this hunch is correct, then 
there may be some amount of a stakeholder's perspective that comes from their concept of 
'values from wild areas', as opposed to values from designated Wilderness. So, perhaps 
stakeholder's responses to the Q-sort survey were motivated by at least three factors in various 
proportion, importance of the ESs coming from the FC-RONRW, the importance of these ESs 
coming from designated Wilderness in general, and the importance of these ESs coming from 
wild areas. In light of these assumptions, the ESs that came out as most important to each of the 
perspectives remain a good estimate of the most important ESs produced by the FC-RONRW to 
society, which is also a designated wild area, but those important ESs might also confer some 
understanding of the most important ESs produced by designated Wilderness, and wild areas in 
general, with some amount if idiosyncratic ‘error’ attributable to the case study. 
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8.6.5. How Can Resources be Efficiently Allocated to Help Maximize the Return on the 
Investment in the FC-RONRW by Society? 
     By understanding something about the relative value of ESs coming from the FC-RONRW to 
stakeholders, managers could use that information in resource allocation decision-making to help 
ensure the best return on investment to society. This research does provide information about the 
relative importance of various ESs in different perspectives that stakeholders have about 
wilderness, and also provides insight into the nature of the drivers that affect particular ESs of 
importance, from the perspective of the stakeholders. Some of those drivers are endogenous or 
partially endogenous, to the management process, including access to the FC-RONRW, access to 
areas within the FC-RONRW (including permitting, landing strip maintenance and trail 
maintenance), wildfire management, the management of archeological and historic resources, the 
protection of sacred sites, recreation management, and law enforcement (especially in service of 
the protection of archeological, historic, and sacred site resources). 
     There are at least three limitations to these results for informing resource allocation decision 
making: 1) perspectives have been identified by this research, that cannot be transformed into 
weighted societal preferences without further research, 2) the level of affect that an investment in 
management has on a particular ESs is not well informed by this research and similarly, 3) the 
level of effect that drivers have on these ESs is not well understood. For example, the research 
into the nature of the drivers revealed that stakeholders that value archeological and historic 
resources feel that these are essentially non-renewable resources and that vandalism and wildfire 
are drivers affecting these ESs. However, the extent to which wildfire affects these ESs is 
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unclear, as is the effectiveness of an investment in managing vandalism and wildfire to protect 
archeological and historic resources. 
8.6.6. Can this Research Help Predict How Someone Values the FC-RONRW Based on 
their Demographic Information? 
     The number of stakeholders that contributed to any one of the four factors is too low to be 
used to make statistically strong predictions regarding the affect of particular demographic 
characteristics on a stakeholder’s perspective, but this research may be used to point towards 
likely predictors. Political association with the FC-RONRW is one of those likely predictors 
(Does a particular stakeholder live in an adjacent county?  Does the stakeholder hold treaty rights 
over some portion of the FC-RONRW? Does the stakeholder live in the State of Idaho?). A 
stakeholder's answer to the following questions also seem likely to have predictive power: what 
is the proximity of a stakeholder’s primary residence to the Wilderness? Is a portion of the 
stakeholder’s income affected by the ESs of the FC-RONRW, and if so, which ESs? Does the 
stakeholder belong to a motorized recreation advocacy group? Does the stakeholder jet boat 
recreationally on the Scenic and Wild portion of the Salmon River? Does the stakeholder engage 
exclusively in non-motorized recreation? And does the stakeholder belong to a non-motorized 
recreation advocacy group? 
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8.6.7. What Conflicts Exist Between Important ESs? 
     This study revealed several direct conflicts between important ESs that Wilderness managers 
should be aware of. For instance, managers should keep in mind (if they do not already) the idea 
that any piece of flat ground that is convenient for camping, picnicking, hitching horses, etc., has 
probably been a convenient place for others throughout history and prehistory. Tribal people 
especially may very well have an important connection to that place. Managers can think about 
the significance of those places in terms of their own heritage: imagine your grandfather has 
passed down a certain hunting camp that you and your extended families continue to use every 
fall, imagine coming in to set up your camp and finding someone else occupying the area. Of 
course, they may have a right to use the area, but it seems clear that the area, your family's camp, 
is important to you in a deep way. Another's use of the site, preventing you from using it, 
diminishes the value you are able to receive from that place. Beyond immediate use, the integrity 
of the site is important to stakeholders that value the area as sacred. 
     Similarly, the protection and contextualization of archeological and historic resources may 
conflict with direct-use information functions of the Wilderness. With regard to historic 
resources, there seems to be a perspective regarding wilderness values, that historic artifacts of 
western settlement are evidence of trammeling in the Wilderness, and therefore, removing those 
artifacts improves wilderness character. This can be viewed as a conflict between the protection 
and contextualization of historic services and the highly ranked direct-uses of solitude, 
landscapes and wildlife, and other services. Direct use of the wilderness for recreation and 
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solitude can also lead to inadvertent and unintended impacts or even vandalism of non-renewable 
archeological and historic resources protected by CIWA and other legislation. 
     Another conflict between ESs seems to occur within the wilderness use perspective, where 
access to direct-use information services conflict with the production of opportunities for 
solitude or with opportunities to improve mental, spiritual, and relationship health. This conflict 
is essentially a direct function of encounters with other groups, which is affected by access to the 
FC-RONRW and access to areas within the FC-RONRW. Some of the access drivers are 
endogenous to the Wilderness managers, including trail construction, maintenance and repair, 
river permitting (both for motorized and non-motorized boating), access road construction, 
maintenance and repair, trailhead amenities, campsite maintenance, and fire suppression. 
     Another conflict between ESs worth noting here is between habitat ESs and direct-use 
information functions of the Wilderness. Like the above conflicts, this one is bi-directional. That 
is, habitat services, especially through their managed protection, can impact stakeholder's ability 
to receive benefits from direct-use ESs, but also, those direct-uses can negatively affect services 
such a biodiversity conservation, and species habitat. 
8.7. LIMITATIONS OF THE RESEARCH 
     Methodologically speaking, there are a few corrections which may have improved the results 
of this study. First, in response to stakeholder pilot testing comments and researchers concern for 
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stakeholder burnout during a greater than 45 minute survey process, researchers aimed to have a 
Q-sample that was under 30 statements. In hindsight, some of the lumping together to reach a Q-
sample of 30 may have made for some statements lacking enough specificity to elicit greater 
insight into the details of the perspectives. More statements would have also allowed for a range 
of importance going from -4 to +4, which is more methodological standard. 
     Secondly, the scale of measurement should have gone from 'most unimportant' through '0' to 
'most important'. This is more consistent with the methodology than 'least important' through 
'mid-range importance' to 'most important'. ‘Most to most’ follows the curve of psychological 
significance proposed by Brown (1980). Indeed, this makes sense when discussing ecosystems 
services, as it seemed that stakeholders placed the ESs they felt most negatively affected their 
most important ESs toward the 'least important' end of the scale, and statements they were more 
ambivalent about towards the middle of the scale. This sorting pattern is consistent with Brown 
(1980) and the scale of psychological significance, and is inconsistent with a value scale, from 
least to most, where 'mid-range importance' could almost be considered an 'average importance' 
position. 
     Researchers could have improved the efficacy of the demographic survey by proposing more 
hypotheses that predict a stakeholders perspective based on demographic categories. Those 
categories could then have been more accurately measured in the demographic survey. Of 
course, without an understanding of what perspectives surround the issue at hand, it would have 
been difficult to predict the effect size of demographics on an individual's correlation with a 
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shared perspective. One approach might have been to perform factor analysis on a subset of the 
pilot test Q-sorts, factor arrays for shared perspectives could have then been estimated, and that 
pilot test data could have been used to form hypotheses regarding the demographics that were 
correlated with a particular perspective. 
     Lastly, in recruiting stakeholders to participate in this study, researchers stated that the survey 
would include having the participant sort benefits society derives from the FC-RONRW in order 
of importance to them. Several potential participants said that they did not value wilderness, 
therefore, were not interested in taking this survey. Others felt that, since they did not value 
wilderness, researchers could not possibly capture their perspective. Essentially, the nature of 
research objectives investigating how society benefits from wilderness, and the survey designed 
to address those objectives, seemed to exclude people that assume they do not benefit from 
wilderness, therefore, their perspectives may not be well represented in the four shared 
perspectives. However, if a person claims to not benefit from the FC-RONRW, it seems difficult 
to claim that they are a stakeholder in the first place. In Idaho, wilderness is controversial, 
therefore, it seems likely that a person claiming to not benefit in any way from the FC-RONRW 
may be making more of a political statement about their perspective regarding wilderness 
designation and less about the benefits that they might derive from a particular landscape that 
happens to be designated wilderness (Cordell et al., 2005). For example, what if a person is 'anti-
wilderness' but they enjoy fishing for steelhead on the Salmon River outside the FC-RONRW; 
are they not benefitting from the spawning habitat in the FC-RONRW? Even when questions like 
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this were asked of these potential stakeholders, they seemed unlikely to think participating in this 
survey was worthwhile, and therefore, their perspective is under represented in the results . 56
8.8. SUITABILITY OF Q-METHODOLOGY IN STUDYING ECOSYSTEM SERVICES 
    Ecosystem services can be defined simply as the outputs of ecosystems that provide welfare to 
humans. As such, ecosystem services seemed to be as a whole of positive value. Yet while pilot 
testing the set of ESs used in this study, participants seemed to have a wide variety of responses 
to the value they placed on the individual ESs. Some participants perceived all the ESs 
positively, some found all of them to be of little to no value, while the majority of participants 
found some of the ESs to be of positive, some of the ESs to be neutral, irrelevant, or redundant, 
and some of the ESs to be negative. The kurtosis of the ES statements in the Q-sort, the number 
of statements, the adjectives used to describe the different positions on the Q-sort board, and the 
condition of instruction were all constructed in such a way as to best capture what appeared to be 
a wide variety of perspectives regarding the ESs of the FC-RONRW. For example, the adjectives 
“least important”, “mid-range importance”, and “most important” were used at the extremes and 
middle positions of the scale along the bottom of the Q-sort (see Figure 5.1). It was thought that 
these adjectives would signal to the participants that the statements placed towards the least 
important position were not necessarily unimportant, they were simply the least important, 
relative to the others. The “most important” extreme would function in the same manner. These 
adjectives seemed to allow the scale to ‘self-calibrate’ to each participant’s perspective, where 
 Based on the demographic data and factor interpretation, the multiple use perspective seems to best capture the 56
perspective of these ‘stakeholders’.
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the ESs around the middle position were of average importance relative to the others. While this 
self-calibration seemed advantageous for capturing the widest variety of perspectives, it is not 
the methodological standard and theoretically could make correlations between individual Q-
sorts less valid. 
     Although a sorting scale running from least to most important departs from methodological 
convention, the original motivation for this departure still stands: some participants expressed 
that they felt positively about all the ESs presented and some felt ambivalent about most of the 
ESs and still others felt negatively about many of the ESs, therefore, a Q-methodological study 
of ESs seems to beg for a scale which can capture the full-range of perspectives regarding the 
importance of ESs. Section 7.1 provides justification for interpreting some of the ESs placed in 
the -2 or -3 positions as being of negative self-significance to some of the perspectives. For 
example, participants sharing the use of treaty rights perspective may have held high negative 
self significance for recreation-type ESs such as outdoor skills, because some of these 
participants said that recreation activities can negatively affect service they found most 
important, including exercising treaty rights and protecting sacred sites. Likewise, participants 
sharing the ecocentric perspective expressed that the dams on the lower Snake River negatively 
affect biodiversity conservation, one of the most important ESs to this perspective. The drivers 
statements about how dams negatively affect important ESs provided justification for the idea 
that some participants may have found water for out-of-stream and industrial use to be of 
high, negative self-significance. Twelve of the thirty ES presented in this study seemed likely to 
have been viewed with high negative self-significance by at least some participants within some 
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perspectives. This study shows that ESs can be considered with negative self-significance by 
participants, therefore, Q-methodology seems like an appropriate methodology for studying the 
relative importance of ESs to stakeholders. Future uses of Q-methodology to study ESs should 
ask participants why they placed the items they did on the positions of high negative self-
significance. This may provide insight into how those services might act as negative drivers, 
affecting the ESs they find to be of high positive self-significance. 
8.9. FUTURE RESEARCH 
         Future objectives for research into the ESs of the FC-RONRW should include 1) the 
valuation of select ESs produced in the FC-RONRW, 2) the modeling of the biophysical 
mechanisms that produce those ESs, and 3) the modeling of how drivers can change the 
production of these ESs. These three research objectives could then be used to create a decision 
support tool for FC-RONRW managers. 
8.9.1. Forwarding Ten ESs for Future Valuation 
     The objectives of this study were designed, in part, to forward a select set of ESs coming from 
the FC-RONRW for valuation. The following discussion will explore ESs from the Q-sample 
that can provide the most useful information through the valuation process. There are limited 
resources for the valuation of ecosystem services coming from the FC-RONRW. Therefore, any 
future valuation should focus on ESs that: 1) are affected by wilderness management activities, 
2) are important to the stakeholder perspectives, 3) can build awareness for the full-range of 
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benefits wilderness provides. The ten ESs, air quality,  biodiversity conservation, exercising 
treaty rights, experiencing landscapes and wildlife, options for future non-wilderness use,  
sacred sites, solitude, species habitat, water for in-stream use, and water for out-of-stream 
and industrial use fit these three criteria. 
     The following paragraphs will summarize the research findings for the ten ESs listed above. 
The summaries will include the category of ecosystem function that the ES fits best within, the 
complete description of the ES provided to participants, the nature of the service’s value 
according to the total economic value ‘tree’ (Figure 2.2), whether or not this study considered the 
ES explicitly protected by either the Wilderness Act of 1964 or the Central Idaho Wilderness Act 
of 1980, the self-significance each perspective held for the ES, and the drivers offered by 
participants as affecting the ES. The ecosystem function categories refers to the major function 
categories presented in Table 2.4. The drivers listed in this section refer to the drivers listed in 
Table 6.7. 
     The ES air quality, categorized as a regulation function of the Wilderness, was presented to 
participants as, “Maintenance of air quality: The FC-RONRW can uptake carbon and output 
oxygen, helping to regulate carbon dioxide and oxygen levels for air quality. Ecosystem 
structures can filter particulates from the air. Examples: producing air to breathe, filtering dust 
particulates from the air.” The value of this ES rests largely upon the indirect use branch of the 
total economic value tree. This study did not consider the ES air quality to be explicitly 
protected by either the Wilderness Act of 1964 or the Central Idaho Wilderness Act of 1980. The 
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multiple use perspective had extremely high, positive self-significance for this ES, while the 
ecocentric perspective had somewhat positive self-significance for the service. The use of treaty 
rights perspective held no self-significance for this service while the wilderness use perspective 
considered it with somewhat negative self-significance. Endogenous drivers provided by 
participants included wildfire management and motorized use. Exogenous drivers provided by 
participants included vegetative composition and structure. 
     The ES biodiversity conservation, categorized as a habitat function of the Wilderness, was 
presented to stakeholders in the following way, “the large, relatively undisturbed nature of the 
FC-RONRW can harbor a diversity of species, a diversity genetic variation within species and a 
diversity ecosystems. Species diversity may help maintain ecosystem structure, processes and 
functions. Genetic diversity within species may help maintain that species’ viability, reducing the 
risk of extinction. Ecosystem diversity provides a diversity of habitats for species.” The value of 
biodiversity conservation rest largely upon the branch of indirect use value on the total 
economic value tree. This study did not consider biodiversity conservation to be an ES 
explicitly protected in either the Wilderness Act of 1964 or the Central Idaho Wilderness Act of 
1980. This ES was of extremely high positive self-significance to the ecocentric perspective and 
was of low positive self-significance to the use of treaty rights and multiple use perspective. It 
was considered with ambivalence by the wilderness use perspective.  Endogenous drivers of 
biodiversity conservation offered by stakeholders included wildfire management, human 
development (inside the Wilderness), invasive species, and recreation. Exogenous drivers of 
biodiversity conservation included climate, degree of habitat connectivity and diversity, 
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industrial use of water, human development (outside the Wilderness), and the size of the 
Wilderness. 
     The ES exercising treaty rights, categorized as an information function for the purposes of 
this study, was described to participants in the following way, “Opportunity to exercise treaty 
rights: The FC-RONRW provides a landscape in which tribal peoples can exercise rights 
established under historic treaty. Examples: exercising hunting, fishing, plant harvesting, and 
other rights to cultural activities established under treaty.” The value of this ES rests largely upon 
the direct use branch of total economic value and, for this study, was not considered to be 
explicitly protected by the Wilderness Act of 1964, nor the Central Idaho Wilderness Act of 
1980. Exercising treaty rights was of extremely positive self-significance to the use of treaty 
rights perspective. It was of negative self-significance to the ecocentric and wilderness use 
perspective and was of extremely high, negative self-significance to the multiple-use perspective. 
Endogenous drivers that participants suggested affect this service included access to the ESs of 
the FC-RONRW, invasive species, and recreation. Exogenous drivers provided included treaty 
rights and private land ownership. 
     The ES experiencing landscapes and wildlife, categorized as an information function of the 
Wilderness, was described to participants in the following way, “the FC-RONRW can provide 
opportunities for experiencing landscapes and wildlife. Examples: watching a sunset in the 
mountains, enjoying the view across a mountain lake, sunrise in a canyon, and watching deer, 
birds, elk, bears, fish, etc.” The value of experiencing landscapes and wildlife rests largely on 
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the direct use, non-extractive branch of the total economic value tree. This study considered 
experiencing landscapes and wildlife to be explicitly protected by the Wilderness Act of 1964, 
as well as the Central Idaho Wilderness Act of 1980. The ES experiencing landscapes and 
wildlife was of extremely high, positive self-significance to the wilderness use perspective and 
was of high, positive self-significance to the multiple use perspective. Experiencing landscapes 
and wildlife was not self-significant to the ecocentric perspective and was of high, negative self-
significance to the use of treaty rights perspective. Endogenous drivers that participants 
suggested affected this ES include visitor encounters within the FC-RONRW, wildfire 
management, access to the ESs of the FC-RONRW, wilderness management, river recreation 
permitting, information management, and recreation. Exogenous drivers included abundance and 
diversity of wildlife, pollution, and dams. 
     The ES options for future non-wilderness use, categorized as an information function, was 
described to participants in the following way, “While Wilderness designation prohibits certain 
types of recreation and commodity production, the FC-RONRW can maintain the potential for 
such uses in the future. Examples: maintenance of potential recreation uses such as 
motorcycling, ATVing, hang-gliding, and mountain biking. And the maintenance of the potential 
for harvests of timber, grasses, water and non-timber forest products.” The value of this ES rests 
upon the option value branch of the total economic value tree and was considered for the 
purposes of this study to not be explicitly protected by either the Wilderness Act of 1964 or the 
Central Idaho Wilderness Act of 1980. The multiple use perspective found this service to be of 
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positive self-significance, while the other three perspectives found it to be of extremely negative 
self-significance. There were no drivers provided by participants for this ES.  
     The ES sacred sites, categorized for this study as an information function of the Wilderness, 
was presented to participants in this study in the following way, “Providing and protecting sacred 
sites: the FC-RONRW can provide and protect landscape features which are valuable for 
religious or spiritual purposes. Examples: use of landscape features in stories, including creation 
stories and the use of wilderness ecosystems in spiritual experiences.” The value of sacred sites 
sits largely upon the direct use, non-extractive branch of the total economic value tree. For this 
study, sacred sites were considered to be protected explicitly by the Central Idaho Wilderness 
Act of 1980. Sacred sites was of extremely positive self-significance to the use of treaty rights 
perspective. It was of no self-significance or of negative self-significance to the other three 
perspectives. Endogenous drivers for this ES contributed by participants included wilderness 
management, information management, outfitters and guides, vandalism, and recreation. 
     The ES solitude, categorized as an information function of the Wilderness, was presented to 
participants as “providing opportunities to experience solitude, privacy and escape crowds and 
noise. Examples: going for a multi-day trip and seeing no other humans, enjoying the peace and 
quiet of the woods, and going for a solo excursion.” The value of solitude primarily rests on the 
direct use, non-extractive branch of the total economic value tree. Solitude is explicitly protected 
by the Wilderness Act of 1964 and the Central Idaho Wilderness Act of 1980. The ES solitude 
was of extremely high, positive self-significance to the wilderness use perspective and of 
!306
positive self-significance to the ecocentric perspective. Solitude was of somewhat positive 
psychological significance to the multiple use perspective and was of somewhat negative 
psychological significance to the exercising treaty rights perspective. Endogenous drivers that 
participants said affected this ES included aircraft, Forest Service hiring practices, visitor 
encounters within the FC-RONRW, season of use, wildfire management, outfitter and guides, 
and access to the ESs of the FC-RONRW. Exogenous drivers included topography and the size 
of the wilderness. 
     The ES, species habitat, categorized as a habitat function of the Wilderness, was described 
for participants in this study as providing “breeding, rearing, feeding and migrating habitat for 
species including waterfowl habitat, songbird habitat, ungulate habitat, amphibian habitat, fish 
habitat, insect habitat, plant habitat, habitat for threatened and endangered species, and habitat 
for species requiring large, relatively undisturbed habitat.” Within the total economic value tree, 
the value of species habitat sits predominantly upon the indirect use branch. Species habitat 
was considered by this study to be explicitly protected by the Central Idaho Wilderness Act of 
1980, but not the Wilderness Act of 1964. Species habitat was of extremely positive self-
significance to the ecocentric perspective, was of high positive self-significance to the ecocentric 
perspective and was of low positive self-significance to the use of treaty rights perspective. The 
multiple use perspective found species habitat to be of low negative self-significance. 
Endogenous drivers that participants considered to be affecting this ES included motorized use. 
Exogenous drivers included the size of the wilderness, climate, dams, degree of habitat 
connectivity and diversity, and law and policy. 
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     The ES water for in-stream use, categorized by this study as an information function of the 
Wilderness, was presented to stakeholders as, “providing water for in-stream use: the FC-
RONRW can provide water as a medium for recreation, spiritual use, and as habitat for species. 
Examples: water to travel by watercraft, use of hotsprings, water for fishing, and use of water for 
aquatic species including salmon and trout.” The value of this ES rests largely upon both the 
direct and indirect use, non-extractive branch of the total economic value tree and was 
considered by this study to be explicitly protected by the Wilderness Act of 1964. Water for in-
stream use was of positive importance to the wilderness use and multiple-use perspectives. 
Endogenous drivers contributed by participants included visitor encounters within the FC-
RONRW, wildfire management, outfitters and guides, access to the ESs of the FC-RONRW, and 
river recreation permitting. Exogenous drivers contributed by participants included climate, the 
hydrologic cycle, and irrigation.  
     The ES water for out-of-stream use, categorized as a production function of the Wilderness 
in this study, was presented to participants in the following way, “providing water for out-of-
stream use, hydroelectric power production, and for industrial transportation. Examples: water 
for downstream irrigation, water for downstream industrial use, water for downstream domestic 
consumption, water for hydro-power production, and water for industrial navigation.” The value 
of water for out-of-stream use rests largely upon the direct use branch of the total economic 
value tree and was considered by this study to not be explicitly protected by either the 
Wilderness Act of 1964 or the Central Idaho Wilderness Act of 1980. Water for out-of-stream 
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use was only of positive importance to the multiple-use perspective. There were no endogenous 
drivers provided by participants for this ES. Exogenous drivers contributed by participants 
included topography, dams, and law and policy. 
8.9.2. Threatened and Endangered Salmon, Habitat Plans, Water Quality, Industrial Use of 
Water, and the ES of the FC-RONRW 
      The FC-RONRW was perceived by participants to be contributing near-natural  regulatory 57
services that contribute to species habitat downstream of the Wilderness, especially for 
threatened and endangered salmon species. Those regulatory services perceived as being at near-
natural levels and contributing to downstream species habitat included natural water regulation 
and storage, nutrient cycling, natural fire regimes, and soils and the natural regulation of 
soil movement. 
     If the FC-RONRW does, in fact, contribute regulatory services that improve downstream 
habitat for salmon species, perhaps that contribution can be used to offset the detrimental affects 
of human use and development on those same aquatic habitats. For example, participant 29 said 
that, to protect threatened and endangered species habitat, there is a water flow target in the 
Snake River mandated under the Endangered Species Act. This participant went on to say that 
those target flows hinder water for out-of-stream and industrial use (see Driver: Law & 
policy, Table 6.7). If the habitat plans required by law for threatened and endangered salmon 
species require certain water quality, quantity, and timing standards, the perceived near-natural 
 Here, near-natural means largely free from the direct affects of human development.57
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regulatory functions of the FC-RONRW could be acting as a sizable contributor to meeting those 
standards. Foreseeably, the contribution of the Wilderness could be offsetting society’s need to 
contribute other waters and watersheds to meeting those habitat requirements, thus freeing up 
those water and watersheds for other uses, such as irrigation, municipal waste treatment, 
industrial production, navigation, grazing, and timber harvests. 
     One participant said that, as a citizen of the State of Idaho, he felt like the dams on the lower 
Snake River produced greater economic benefit to the State of Washington while producing 
greater economic costs to the State of Idaho in the form of a lost fishery and stricter regulations 
on human use and development of Idaho’s headwaters. In the context of threatened and 
endangered species, habitat plans, water quality standards, and the resulting limits on human uses 
of water in the Columbia River Basin, this comment suggests that the FC-RONRW, an area that 
other participants suggested has been historically difficult to access for human use and 
development, could be contributing near-natural regulatory services that offset some of the 
economic costs of water quality regulations for the State of Idaho that would otherwise be 
incurred on lands more suitable for human use and development. 
     By understanding more about the value of the FC-RONRW’s contribution to downstream 
aquatic habitat and how that could offset some of the cost of water quality and aquatic habitat 
regulation on human use and development outside the Wilderness, society may better understand, 
and be able to build awareness for, the contribution of the Wilderness to downstream species 
habitat and human use and development. The water quality requirements under the habitat plans 
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for threatened and endangered salmon species and the resulting restrictions on human use and 
development within the Columbia River Basin presents one of the more interesting ecological 
and economic ‘exchanges’ between the FC-RONRW and off-site human use and development. 
This exchange seems ripe for further study and for future awareness building of the effects of the 
Wilderness on off-site ecological and economic conditions. 
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Ecosystem 
Functions
Ecosystem processes and 
components
Statements
Regulation 
Functions
Maintenance of essential 
ecological processes and 
life support systems
Gas 
regulation
Role of ecosystems in bio-
geochemical cycles
1.) Maintenance of air quality: ecosystems uptake carbon and output 
oxygen helping to balance carbon dioxide and oxygen levels of the air;  
Ecosystems regulate sulfur oxides, the main component of acid rain. 2.) 
Maintenance of ozone layer: ecosystems help maintain the ozone 
layer, which reduces levels of UV radiation reaching the earth surface.  
3.) Climate regulation: ecosystems uptake carbon dioxide and output 
oxygen, helping to regulate the climate.
Climate 
regulation
Influence of land cover 
and biologically mediated 
processes on climate
4.) Climate & weather regulation: the reflective properties of 
ecosystems, topography and bodies of water helping to regulate weather 
patterns and thus, climate.  5.) Production of micro-climates: 
Ecosystem structure (such as vegetation structure), processes (such as 
water storage) and topography (such as aspect) create small scale 
variations in climatic variables such as exposure to solar radiation, 
humidity and precipitation rates.  
Disturbance 
prevention
Influence of ecosystem 
structure on dampening 
env. disturbances
6.) Amelioration of landslides: by soil and root structure and 
vegetative structure.  7.) Amelioration of wildfires: by regulation of 
natural fuels, moisture, wind and solar radiation.  8.) Amelioration of 
droughts: by climate/weather regulation and water storage.  9.) 
Amelioration of floods: by maintenance of flood plains, wetlands, 
water filtration and water storage.  10.) Amelioration of avalanches: 
by vegetation structure.  11.) Amelioration of wind storms: by 
vegetative structure, topography and climate/weather regulation.
Water 
regulation
Role of land cover in 
regulating runoff & river 
discharge
12.) Maintenance of natural irrigation and drainage: for vegetation, 
by vegetative and soil structure.  13.) Buffering of extremes in 
discharge to rivers: by the resistance to system flow provided by 
vegetative and soil structure as well as topography.  14.) Regulation of 
channel flow: provided by vegetative and soil structure as well as 
topography.  15.) Provisioning of water for transportation: including 
recreation.
Water supply Filtering, retention and 
storage of fresh water
16.) Water filtration: by soils.  17.) Water retention & storage: by 
soils, vegetative structure and topography. 
Soil retention Role of vegetation root 
matrix and soil biota in 
soil retention
18.) Soil stabilization: by vegetation and soil biota.  19.) Prevention of 
soil impaction: by the intervention of vegetative structure on rainfall.  
20.) Maintenance of soil permeability: by maintenance of soil macro-
pores by vegetative structure and soil biota.  21.) Prevention of wind 
erosion: by vegetative structure.
Soil formation Weathering of rock, 
accumulation of organic 
matter
22.) Soil formation: by chemical and physical weathering and accretion 
of animal and plant organic matter.
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Appendix A: The application of the typology of ESs from de Groot et. al (2002) to the study 
area
Nutrient 
regulation
Role of biota in storage 
and recycling of nutrients
23.) Nutrient cycling and movement within the ecosystem: by 
ecosystem biota.  24.) Nutrient cycling and movement to other 
ecosystems: by biota moving between ecosystems.  25.) Nutrient 
cycling and movement to the atmosphere: by ecosystem biota.
Waste 
treatment
Role of vegetation & biota 
in removal or breakdown 
of xenic nutrients and 
compounds
26.) Filtering of dust particles & particulates: by vegetative and 
geologic structure.  27.) Storage and recycling of organic and 
inorganic waste: by dilution across the ecosystem and assimilation and 
chemical recompositioning by ecosystem biota.
Pollination Role of biota in 
movement of floral 
gametes
28.) Pollination: by native pollinators.
Biological 
control
Population control 
through trophic-dynamic 
relations
29.) Control of pests, pathogens and disease: by the relatively stable 
life-community created by interactions and feedback mechanisms of the 
ecosystem. 30.) Geographic barrier to pests, pathogens and disease: 
provided by the relatively stable life-community of the ecosystem.
Habitat 
Functions
Providing habitat (suitable 
living space) for wild 
plant and animal species
Refugium 
function
Suitable living space for 
wild plants and animals
31.) Provisioning of living space for resident species: provided by the 
ecosystem.  32.) Provisioning of living space for migratory or 
transient species: provided by the ecosystem.  33.) Maintenance of 
biological diversity: provided by the ecosystem.  34.) Maintenance of 
genetic diversity: provided by the ecosystem.  35.) Existence value of 
genetic diversity: provided by the ecosystem. 36.) Existence value of 
biological diversity: provided by the ecosystem. 37.) Existence value 
of species: provided by the ecosystem.  38.) Provisioning of living 
space for species requiring large, untrammeled areas: provided by 
ecosystems.  39.) Bequest value of biological diversity: provided by 
ecosystems.  40.) Bequest value of genetic diversity: provided by 
ecosystems.  41.) Bequest value of species: provided by ecosystems.  
42.) Ecological integrity: provided by large scale protection of 
undisturbed ecosystems. 43.) Existence value of ecosystem 
representation as wilderness: ### ecosystems exist in the United 
States.  ### are currently represented in wilderness.
Nursery 
function
Suitable reproduction 
habitat
44.) Provisioning of breeding areas for species: provided by the 
ecosystem.  45.) Provisioning of nursing areas for species: provided 
by the ecosystem.
Production 
Functions
Provision of natural 
resources
Food Conversion of solar 
energy into edible plants 
and animals
46.) Provisioning of edible plants: provided by the ecosystem.  47.) 
Provisioning of edible animals: provided by the ecosystem.  48.) 
Provisioning of edible fungi: provided by the ecosystem.
Raw materials Conversion of solar 
energy into biomass for 
human construction and 
other uses
49.) Provisioning of renewable fibers: provided by the ecosystem.  
50.) Provisioning of renewable compounds: provided by the 
ecosystem.  51.) Provisioning of renewable energy: provided by 
ecosystem biomass.
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Genetic 
resources
Genetic material and 
evolution in wild plants 
and animals
52.) Genetic inputs: of genes provisioned by the ecosystem, through 
cross-breeding or more complicated manipulations of genetic resources 
(genetic engineering).  
Medicinal 
resources
Variety in (bio)chemical 
substances in, and other 
medicinal uses of, natural 
biota
53.) Provisioning of chemicals: from ecosystems for synthesizing into 
pharmaceutical and drug models.  54.) Provisioning of animals: from 
ecosystems to be used as medical tools.  55.) Provisioning of animals: 
from ecosystems as student specimens.  
Ornamental 
resources
Variety of biota in natural 
ecosystems with 
(potential) ornamental use
56.) Provisioning of raw materials: from the ecosystem, for fashion.  
57.) Provisioning of raw materials: from the ecosystem, for clothing.  
58.) Provisioning of raw materials: from the ecosystem, for 
handicrafts.  59.) Provisioning of raw materials: from the ecosystem, 
for objects of worship.
Information 
Functions
Providing opportunities 
for cognitive development
Aesthetic 
information
Attractive landscape 
features
60.) Escape role overloads: through the use of ecosystems and 
landscapes.  61.) Escape daily routine: through the use of ecosystems 
and landscapes.  62.) Privacy: through the recreational use of 
ecosystems and landscapes.  63.) Escape crowds: through the 
recreational use of ecosystem and landscapes 64.) Provisioning of 
aesthetic qualities & variety: of ecosystems and landscapes to escape 
noise.  65.) Recollection: of recreational experiences had in ecosystems 
and landscapes.  66.) Anticipation: of recreational experiences to be 
had in ecosystems and landscapes.  67.) Potential future recreational 
use: of ecosystems.  68.) Existence for recreational use of future 
generations: of ecosystems.  69.) Solitude: use of ecosystems to 
experience solitude.  70.) Maintenance of wilderness character: 
untrammeled, relatively undisturbed wilderness ecosystems provide and 
maintain a sense of wilderness character. 71.) Stress reduction: 
provided by experiencing wild ecosystems.
Recreation Variety in landscapes with 
(potential) recreational 
uses
Cultural & 
Artistic 
information
Variety in natural features 
with cultural and artistic 
value
72.) Provisioning of inspiration and motive: from nature and 
ecosystems (for magazines, books, film, photography, paintings, 
sculpture, folklore, music, dance, national symbols, fashion, 
architecture, advertising, etc.)  73.) Sense of social well-being: 
wilderness experience can engender a sense that society is a source of 
well-being.  74.) Decreased social deviance: wilderness experience 
may help reduce a person’s tendencies towards deviance in personal 
relationship, work and within the law.  75.) Team building: wilderness 
experience can help build teamsmanship with groups.  76.) Use of 
renewable resources for barter, sharing or customary trade: helps 
maintain relationships to one’s culture and cultural practices of 
exchange. 
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Spiritual/
historic 
information
Variety in natural features 
with spiritual and historic 
value
77.) Provisioning of religious/spiritual symbols: from ecosystems and 
natural elements.  78.) Provisioning of religious text: from ecosystems 
and landscapes.  79.) Provisioning of cultural heritage: wild 
ecosystems provide us with a continued sense of exploration, 
individualism, self-sufficiency, primitiveness and frontierism that 
connects us with our cultural past.  80.)  Provisioning of national 
heritage: Wilderness, and thus, wild ecosystems, are said to be a 
uniquely American concept.  81.) Historic/prehistoric experience: by 
experiencing wild ecosystems, we can experience a certain timelessness, 
or connection to historic and prehistoric times.  82.) Bequest value of 
historic/prehistoric experience:  wild ecosystems may be valued for 
their historic/prehistoric nature, for use by future generations.  83.) 
Spiritual growth: provided by wild ecosystems.  84.) Spiritual 
revival: provided by wild ecosystems.  85.) Moral regeneration: 
provided by wild ecosystems.  86.) Improved self esteem: gained 
through experiencing wild ecosystems.  87.) Improved self-
confidence: gained through experiencing wild ecosystems.  88.) 
Improved leadership abilities: gained through experiencing wild 
ecosystems.  89.) Therapeutic & emotional healing: wild ecosystems 
provide a setting documented to help with personal therapeutic and 
emotional healing needs.  90.) Healing from chemical dependency: 
wild ecosystems are used to help people gain independence and heal 
from chemical dependency.  91.) Increased national pride: through 
knowing wild ecosystems are protected from development harm.  92.) 
Improved risk management skills: through experiencing and dealing 
with risk in a wilderness environment.  93.) Physical challenge: 
experience in a wilderness setting can be physical challenges.  94.) 
Mental challenge: experience in a wilderness setting provides mental 
challenges.  95.) Developing wilderness or outdoor skills: experience 
in a wilderness setting allows for the development of a unique set of 
wilderness or outdoor skills.  96.) Provisioning of insight: experience 
in wilderness ecosystems can provide the capacity to gain accurate and 
deeply intuitive understanding.  97.) Sense of connection to non-
human: wilderness experience can engender a sense of deep connection 
to the non-human.  
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Science and 
education
Variety in nature with 
scientific and educational 
value
98.) Studying nature: of ecosystems and ecosystem components, 
including flora and fauna.  99.) Environmental education: ecosystems 
as a text for learning about our environment and our place within it.  
100.) Field laboratory: provisioning of ecosystems for research.  101.) 
Reference area or baseline: for monitoring environmental change.  
102.) Opportunity for the study of relatively intact ecosystems: for 
scientific study.  103.) Information regarding ecosystem structure, 
process and function: for management purposes.  104.) Information 
regarding prehistoric & historic patterns structures, processes and 
functions: of ecosystems.  105.)  Information regarding drivers: of 
ecosystem change on unmanaged ecosystems.  106.) Archeology: 
ecosystems role in contextualizing or protecting archeology. 107.) 
Stimulate creativity: use of ecosystems to stimulate creativity.  108.) 
Provisioning of biological identity: provided by experience in 
ecosystems.  109.) Provisioning of self-identity: provided by, and in 
relation to ecosystems.  110.) Clearing of the mind for the creative, 
visualizing and intuitive functions of the right brain: provided by 
experiencing in ecosystems.
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Appendix B: 76 ecosystem services that potentially come from wilderness representing the 
concourse for this study 
1. Climate & weather regulation: wildland ecosystem structures such as forests and bodies of 
water reflect solar radiation. Wildland ecosystem structures such as topography and forests 
affect airflow patterns and precipitation patterns. These properties of wildland ecosystems 
regulate weather and, therefore, climate. 
2. Production of micro-climates: Wildland ecosystem structures (such as forests and 
topography) and processes (such as water storage) create small scale, localized variations in 
climate, called micro-climates. 
3. Amelioration of landslides: through soil, root structure and vegetative structure wildland 
ecosystems can ameliorate the potential negative effects of landslides on human property and 
life. 
4. Amelioration of wildfires: by regulating fuels, moisture, wind and solar radiation, 
ecosystems can affect the fire regime (frequency & intensity) of the ecosystem. This can 
potentially ameliorate the negative effects of wildfire on human property and life. 
5. Amelioration of drought: through climate & weather regulation, water storage and stream 
flow regulation, ecosystems have the potential to ameliorate the negative impacts of drought 
on human property and life. 
6. Amelioration of floods: through ecosystem structures (such as floodplains and wetlands), 
water filtration and water storage, ecosystems have the potential to ameliorate the negative 
impacts of flooding on human property and life. 
7. Amelioration of avalanches: through vegetative structure, ecosystems have the potential to 
stabilize snow packs, ameliorating the negative effects of avalanches on human property and 
life. 
8. Amelioration of wind storms: by vegetative structure, topography and climate & weather 
regulation, ecosystems have the potential to ameliorate the negative effects of wind storms. 
9. Maintenance of natural irrigation and drainage: through vegetative structure, soil 
structure and topography, ecosystems can maintain irrigation and drainage for the  
ecosystem’s vegetation. 
10.Buffering of extremes in discharge to rivers: through water filtration, retention, and 
storage, ecosystems can provide resistance to water flowing through the system, buffering 
rivers and streams from extremes in discharge.  
11.Regulation of channel flow: through water filtration, retention and storage, ecosystems can 
regulate water flow in stream and river channels. 
12.Provisioning of water for transportation: ecosystems can provide water as a medium for 
transportation.   
13.Water filtration: through soil structure, ecosystems can filter water. 
14.Water retention & storage: through soil structure, and topography, ecosystems can retain 
and store water.  
15.Soil stabilization: through vegetative structure, vegetative root structure and soil biota, 
ecosystems can stabilize soils, limiting soil movement out of the system. 
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16.Prevention of soil impaction: through the intervention of vegetative structure and soil 
organic material on rainfall, ecosystems can prevent impaction of soils. 
17.Maintenance of soil permeability: through  vegetative structure and soil biota creating and 
maintaining soil macro-pores, ecosystems maintain the ability of water to permeate soil. 
18.Prevention of wind erosion: through vegetative structure, ecosystems can prevent wind 
erosion. 
19.Soil formation: through chemical and physical weathering and accretion of animal and plant 
organic matter, ecosystems form soil. 
20.Nutrient cycling and movement within the ecosystem: through ecosystem biota, 
ecosystems cycle and move nutrients throughout the system. 
21.Nutrient cycling and movement to other ecosystems: through biota moving between 
ecosystems, ecosystems can cycle and move nutrients to and from other ecosystems. 
22.Nutrient cycling and movement to the atmosphere: through ecosystem biota, ecosystems 
cycle and move nutrients to the and from the atmosphere. 
23.Filtering of dust particles & particulates: by vegetative structure and topography, 
ecosystems can filter dust and particulates from the atmosphere. 
24.Storage and recycling of organic &inorganic waste: through dilution across the ecosystem 
and assimilation and chemical recompositioning by ecosystem biota, ecosystems can store 
and recycle wastes. 
25.Pollination: through the activity of the ecosystem’s pollinators, plant species reproduction 
and fruiting capabilities are enhanced. 
26.Amelioration of impacts of pests, pathogens and disease: through the relatively stable life-
community created by interactions and feedback mechanisms of ecosystems, the impacts of 
pests, pathogens and disease on human property and life can be ameliorated. 
27.Maintenance of genetic diversity: through the functioning of ecosystems, a diversity of 
genetic stock is maintained. 
28.Provisioning of living space for resident species: through the functioning of ecosystems, 
resident species procure living space for all or a majority of their life history. 
29.Provisioning of living space for migratory or transient species: through the functioning of 
ecosystems, migratory species procure living space for a portion of their life history. 
30.Maintenance of biological diversity: through the functioning of ecosystems, a diversity of 
biological organisms is maintained. 
31.Maintenance of CO2 and O2 levels:  through ecosystem processes, ecosystems uptake 
carbon and output oxygen helping to balance carbon dioxide and oxygen levels of the air. 
32.Maintenance of ozone layer: through ecosystem processes, ecosystems help maintain the 
ozone layer, which reduces levels of UV radiation reaching the earth surface. 
33.Climate regulation: through ecosystem processes, ecosystems uptake carbon dioxide and 
output oxygen, helping to regulate the climate. 
34.Provisioning of living space for species requiring large, untrammeled areas: through the 
structures, processes and functions of large, relatively untrammeled ecosystems, species 
requiring these large, untrammeled ecosystems can procure living space to fulfill their life 
history. 
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35.Ecological integrity: large, relatively untrammeled ecosystems protect the integrity of that 
ecosystem’s functions. 
36.Existence value of ecosystems represented as Wilderness: through policy decisions, the 
diversity of different kinds of ecosystems can be protected as Wilderness. 
37.Provisioning of breeding areas for species: Through the functioning of ecosystems, species 
can procure areas for breeding purposes. 
38.Provisioning of rearing areas for species: through the functioning of ecosystems, species 
can procure areas for rearing purposes. 
39.Provisioning of edible plants: ecosystems provide plant material which may be consumed 
by humans as food. 
40.Provisioning of edible animals: ecosystems provide animal material which may be 
consumed by humans as food. 
41.Provisioning of edible fungi: ecosystems provide fungi which may be consumed by humans 
as food. 
42.Provisioning of renewable fibers: the functioning of ecosystems provide humans with 
renewable fibers. 
43.Provisioning of renewable compounds: the functioning of ecosystems provide humans with 
renewable compounds. 
44.Provisioning of renewable energy: the functioning of ecosystems provide humans with 
renewable energy. 
45.Genetic inputs: the functioning of ecosystems provides humans with genes for use. 
Examples: cross-breeding, genetic engineering. 
46.Provisioning of chemicals: the functioning of ecosystems provides humans with chemicals 
for use. Examples: for synthesis into pharmaceuticals, use as drug models. 
47.Provisioning of animal and animal parts for medicinal use: through the functioning of 
ecosystems, animals and animal parts maybe used as in medicine. Examples: leaches, ground 
antler, bear parts. 
48.Provisioning of student specimens: through the functioning of ecosystems, humans may 
procure plants and animals as student specimens. 
49.Provisioning of raw materials for fashion: through the functioning of ecosystems, humans 
may procure raw materials for fashion. 
50.Provisioning of raw materials for clothing: from the functioning of ecosystem, humans 
may procure raw materials for clothing. 
51.Provisioning of raw materials for handicrafts: through the functioning of ecosystems,  
humans can procure raw materials for handicrafts. 
52.Provisioning of raw materials for objects of worship: through the functioning of  
ecosystems, humans may procure raw materials for objects of worship. 
53.Provisioning of scenery: through ecosystem structure and topography, ecosystems can 
provide scenery for the enjoyment of humans. 
54.Viewing plants: through the functioning of ecosystems, ecosystems can produce a diversity 
of plants which humans can gain pleasure from by viewing. 
55.Escape role overloads & daily routine: through the functioning of ecosystems, humans can 
escape the pressure of their daily roles and the repetition of their daily routines. 
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56.Solitude, privacy and escaping crowds and noise: through the functioning of ecosystems, 
humans can provision solitude, privacy, and can escape crowds and noise. 
57.Anticipation & recollection of experiences:  through the functioning of ecosystems, humans 
can procure memorable experiences, and can enjoy anticipation for upcoming experiences. 
58.Sense of gratitude for civilization: through the functioning of ecosystems, humans can 
engender a sense of gratitude for the benefits civilization has to offer. 
59.Maintenance of wilderness character: through the functioning of ecosystems, humans can 
derive a sense of the untrammeled, relatively undisturbed sense of wilderness character. 
60.Psychological development, maintenance and repair:  Through the functioning of 
ecosystems, humans can reduce stress, experience a renewed sense of morality, improve their 
self-esteem, improve their self confidence, experience therapeutic and emotional healing, and 
gain independence from chemical dependencies. 
61.Provisioning of religious/spiritual symbols: from ecosystems and natural elements. 
62.(Non-native) provisioning of cultural heritage (non-native): Through the functions of 
ecosystems humans can procure a  sense of exploration, individualism, self-sufficiency, 
primitiveness and frontierism that connects us with our cultural past.  Further, using 
renewable resources provided by the functions of ecosystems for barter, sharing or customary 
trade helps maintain relationships to one’s culture and cultural practices of exchange. 
63.Provisioning of national heritage/pride: through the functioning of ecosystems as 
wilderness Americans can take pride in what is said to be a uniquely American concept: 
wilderness. Further, citizens can gain national pride in knowing wild ecosystems are protected 
from development. 
64.Historic/prehistoric experience: through the functioning of ecosystems, we can experience a 
certain timelessness, or connection to historic and prehistoric times. 
65.Development of professional skills: through the functioning of ecosystems and human’s 
experience in those ecosystems, humans can develop professional skills such as risk 
management, team building and leadership. 
66.Spiritual growth or revival: through ecosystem functions, humans can experience spiritual 
growth or a revival of spirituality. 
67.Physical & mental challenge: through the functioning of ecosystems, humans can 
experience physical and mental challenge. 
68.Studying nature, outdoor skills & environmental education: through the functioning of 
ecosystems humans can study nature, teach others about nature and our place within it and 
develop skills for recreating in nature. 
69.Opportunity for the study of relatively intact ecosystems: through the functioning of 
ecosystems, humans can study uniquely intact ecosystems and use them as a reference point, 
or base line in comparisons with other ecosystems. 
70.Use of information regarding ecosystem structure, process and function: through the 
structures, processes and functions of ecosystems, humans can learn through manipulation 
and observation how these systems work. By extension, these ecosystems can function as 
field laboratories. 
71.Archeology: through ecosystem function, ecosystems can protect and can contextualize  
archeological findings. 
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72.Stimulate creativity/insight/inspiration: through the functioning of ecosystems, humans can 
stimulate their creativity, spur insight and provision inspiration. 
73.Sense of connection to non-human: through functioning ecosystems, humans can engender 
a sense of deep connection to the non-human. 
74.Regulation of SO2: Through ecosystem processes, ecosystems regulate sulfur dioxide, the 
main component of acid rain. 
75.Viewing of animals: through functioning ecosystems, humans can view animals in their 
natural habitat or setting. 
76. (Native) Provisioning of cultural heritage: native cultures have used and lived within 
ecosystems for thousands of years, as a result, the ecosystems and the species within them 
may be important parts of their cultural heritage. 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Appendix C: 39 wilderness ecosystem services for pilot testing 
1. Local climate & weather regulation: Properties of The FC-RONRW such as reflectivity, 
topography and vegetative structure affect temperature, airflow and precipitation patterns. 
These effects can help regulate local weather and climate. Examples: mountain ranges can 
lift passing clouds, driving precipitation, forests can intercept fog, ecosystem structure can 
produce a variety of micro-climates. 
2. Global climate regulation: The FC-RONRW can uptake carbon dioxide and output oxygen, 
which can help regulate the climate. Examples: The FC-RONRW can store carbon as trees, 
shrubs and/or grasses. 
3. Biodiversity: The FC-RONRW can harbor a diversity of species and a diversity of genetic 
variation within species. Species diversity may help maintain ecosystem structure, processes 
and functions. Genetic diversity within species may help maintain that species’ viability. 
4. Ecological integrity: The large, relatively undisturbed nature of The FC-RONRW can 
protect ecosystem functions in a more complete, or uncorrupted state. Examples: the 
protection of large scale, high quality habitat for species requiring such conditions, a 
watershed free of roads generating high quality, unique hydrologic function, protected habitat 
for endangered species. 
5. Escape role overloads & daily routine: The FC-RONRW can provide humans with an 
escape from the pressure of their daily roles and the repetition of their daily routines. 
Examples: anticipation and preparation for a wilderness trip, leaving everyday roles and 
routines behind during a wilderness trip, recollecting memories of a wilderness trip. 
6. Physical & mental challenge: The FC-RONRW can provide humans with opportunities to 
experience physical and mental challenge. Examples: climbing a challenging mountain, 
boating down a challenging whitewater river, packing horses through challenging terrain. 
7. Spiritual growth or regeneration: The FC-RONRW can provide humans with opportunities 
for spiritual growth or spiritual regeneration. Examples: developing wonder or awe at the 
beauty or complexity of creation, developing a sense of connection to other species, feeling 
closer to the creator of natural landscapes. 
8. Psychological development, maintenance and repair: The FC-RONRW can provide 
humans with opportunities to develop, maintain or repair psychological health. Examples: 
moral rejuvenation, improved self-esteem and self-confidence, therapeutic and emotional 
healing, independence from chemical dependencies, development of leadership abilities. 
9. Stimulate creativity, insight, and/or inspiration:The FC-RONRW can provide humans 
with opportunities to stimulate their creativity, spur insight and provision inspiration. 
Examples: wilderness settings and experiences inspiring works of art, wilderness settings and 
experiences stimulating thoughtful insight. 
10. Maintenance of carbon dioxide and oxygen levels for air quality: The FC-RONRW can 
uptake carbon and output oxygen, helping to balance carbon dioxide and oxygen levels for 
air quality. Examples: producing air to breathe. 
11. Materials for use in religious ceremonies: The FC-RONRW can provide humans with 
materials for use in religious ceremonies. Examples: gems, feathers, bones, antlers and plant 
based materials to be used in religious ceremonies. 
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12. Natural fire regimes: The FC-RONRW may be of large enough size, allowing fire to act 
more naturally within the system. This may result in a more natural vegetative structure and 
more natural ecosystem conditions. Examples: creation of habitat “patchiness” within a 
landscape or increased habitat diversity. 
13. Options for future recreation use: While Wilderness designation prohibits certain types of 
recreation, The FC-RONRW can maintain the potential for such uses in the future. Examples: 
maintenance of potential recreation uses such as motorcycling, ATVing, hang-gliding, 
mountain biking. 
14. Options for future use of raw materials: While Wilderness designation prohibits certain 
types of harvests of raw materials, the FC-RONRW can maintain the potential for such 
harvests in the future. Examples: the production and maintenance of timber, grasses, clean 
water, non-timber forest products. 
15. Practicing outdoor skills: The FC-RONRW can provide humans with opportunities to 
practice outdoor skills. Examples: practicing horsepacking, flyfishing, backpacking or 
boating skills, building a campfire, setting up a tent. 
16. Protection of archeological resources: The FC-RONRW can protect and contextualize 
archeological resources. Example: preserving artifacts such as tree scars, pictographs and 
cave paintings. 
17. Provisioning The FC-RONRW for future generations: Humans can benefit now, simply 
from knowing that the FC-RONRW will be available for future generations. Example: 
although a person may never visit the FC-RONRW, they may value knowing it will be there 
so that future generations can benefit from it. 
18. Provisioning landscapes as scenery: The FC-RONRW can provide landscapes for scenic 
enjoyment. Examples: watching a sunset in the mountains, enjoying the view across a 
mountain lake, sunrise in a canyon. 
19. Provisioning of natural history: The FC-RONRW can provide humans with opportunities 
to study nature through direct observation, as opposed to experimentation. Examples: 
learning the names, habits and habitats of flora and fauna, studying geology through direct 
observation, hobby ornithology, field studies. 
20. Wildlife viewing: The FC-RONRW can provide humans with wildlife viewing opportunities. 
Examples: watching deer, birds, elk, bears and fish. 
21. Provisioning of animals for human food: The FC-RONRW can provide animals which may 
be eaten as food by humans. Examples: elk, deer, bighorn sheep, grouse, rabbit, bear, salmon, 
trout. 
22. Provisioning of breeding, rearing or living space for species: The FC-RONRW can 
provide species with breeding, rearing and/or living space. Examples: waterfowl habitat, 
songbird habitat, ungulate habitat, amphibian habitat, fish habitat, insect habitat. 
23. Provisioning of chemical compounds and genes in industry (including use in medicine): 
The FC-RONRW can act as a storehouse for genetic information and chemical compounds 
which may be used for industrial purposes, including for medicine. Examples: genes for use 
in cross-breeding or genetic engineering, chemical compounds for use in medicine. 
24. Provisioning of cultural heritage: The FC-RONRW can provide humans with the ability to 
continue practicing cultural traditions. Examples: using renewable resources for barter, 
!332
sharing or customary trade, using traditional tools and techniques for travel, hunting, fishing 
or harvesting. 
25. Provisioning of national heritage and/or pride: The FC-RONRW can provide humans with 
a sense of heritage and/or pride in having protected wilderness. Examples: gaining a sense of 
pride from knowing that wilderness is an important component of our collective past and that 
we’ve chosen to protect that heritage, pride in knowing that as a nation, we are willing to set 
aside lands from development. 
26. Provisioning of edible plants & fungi: The FC-RONRW can provide plants and fungi 
which may be eaten as food. Examples: huckleberries, morels, camas, chanterelles and 
bitterroot. 
27. Provisioning of environmental education: The FC-RONRW can provide humans with 
opportunities to learn and teach through the format of environmental education. Examples: 
teaching school children about their local environment, teaching adults about the value of 
wild landscapes. 
28. Provisioning of plants, animals and fungi for use in cultural medicines: The FC-RONRW 
produces plants, animals and fungi that may be used by humans as medicine. Examples: 
elderberry, arnica, velvet elk antler. 
29. Provisioning of raw materials for handicrafts, clothing and fashion: The FC-RONRW 
can provide humans with raw materials for handicrafts, clothing and fashion. Examples: 
feathers, gems, stones, bones, pelts, hides, antlers, willows, boughs. 
30. Provisioning of sacred sites: The FC-RONRW can provide and protect landscape features 
which are valuable for religious or spiritual purposes. Example: use of landscape features in 
religious stories, including creation stories, use of wilderness ecosystems in spiritual 
experiences. 
31. Provisioning of soils: The FC-RONRW produces soils which may be transported and 
deposited downstream. Example: soils forming, moving and depositing downstream of the 
Wilderness to support, enrich and construct flood plains. 
32. Provisioning of water for recreational transportation: The FC-RONRW can provide water 
as a medium for transportation during recreation. Example: water to travel by watercraft. 
33. Provisioning of water: The FC-RONRW can produce clean, clear water at a preferable 
temperature. Examples: water for salmon and trout habitat, water for downstream irrigation, 
water for downstream industrial use, water for downstream domestic consumption. 
34. Scientific study of relatively intact ecosystems: The FC-RONRW can provide humans with 
opportunities to study uniquely intact ecosystems and use them as reference points, or base 
lines in comparisons with other ecosystems. Examples: use of wilderness ecosystems as field 
laboratories, use of wilderness ecosystems as “controls”. 
35. Soil stabilization: FC-RONRW trees, shrubs grasses and soil organisms can help stabilize 
soils, limiting soil movement out of the ecosystem. Examples: preventing gully erosion, 
preventing soil mass movement, limiting soil creep, preventing erosion. 
36. Solitude, privacy and escaping crowds and noise: The FC-RONRW can provide humans 
with privacy and opportunities to escape crowds and noise. Further, humans can gain a 
unique sense of aloneness (solitude). Examples: going for a multi-day trip and seeing no 
other humans, enjoying the peace and quiet of the woods, going for a solo excursion. 
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37. Use of hot springs: The FC-RONRW can provide relatively wild, undeveloped hot springs 
experiences. Example: soaking in an undeveloped hot spring. 
38. Water retention & storage: Soil structure, vegetation and the landscape features of The FC-
RONRW can retain and store water. Examples: retention and storage capacity can regulate 
the amount of water delivered to a stream channel at a given time, buffering against 
extremely high or low discharges, retention and storage extends water availability to on site 
fungi, plants and animals between precipitation events. 
39. Maintenance of traditional knowledge: The FC-RONRW can provide opportunities for 
maintaining traditional knowledge.  Examples: maintaining knowledge of traditional plant 
uses, maintaining knowledge of traditional hunting practices, maintaining knowledge of 
traditional living strategies, maintaining knowledge of traditional spiritual practices.  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Appendix D: demographic survey completed by the participants before completing the Q-sort 
University of Montana 
College of Forestry and Conservation 
Demographic Survey 
1) What is your sex? 
 !  Male 
 !  Female 
2) What is your age? 
 !  18-24  !  45-49  !  70-74 
 !  25-29  !  50-54  !  75-79 
 !  30-34  !  55-59  !  80-84 
 !  35-39  !  60-64  !  85 and over 
 !  40-44  !  65-69 
3) What is your marital status? 
 !  Single / Never married 
 !  Now married 
 !  Separated 
 !  Divorced 
 !  Widowed 
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4) Do you have children? (Check all that apply) 
 !  No children     !  Children under 18 not living with you 
 !  Children under 18 living with you  !  Children over 18 not living with you 
 !  Children over 18 living with you 
5) In which state is you primary residence? 
 !  Idaho  !  Oregon  !  Washington 
 !  Montana  !  Other (please explain) _____________________ 
6) Do you own or rent your primary residence? 
!  Own 
!  Rent 
!  Don’t know / Neither 
7) Which of the following best describes your primary residence? 
!  An apartment, condominium, or townhouse !  A home on a lot between 1 and 10 acres 
!  A home on a lot of 1 acre or less  !  A home on a lot greater than 10 acres 
8) How would you best describe the setting around your primary residence? (Check only one) 
!  City or town / suburban   !  Rural cropland 
!  Rural rangeland / grassland   !  Rural forestland 
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9) How long have you lived in the state you indicated in Question 5? 
 !  0-5 years 
 !  6-10 years 
 !  11-20 years 
 !  More than 20 years 
 !  I am not a permanent resident of this state (Go to question 7). 
10) If you lived in a different state prior to living in the state you indicated in Question 5, where did you move 
from? 
 !  Idaho  !  Oregon  !  Washington 
 !  Montana  !  Other (explain) _____________________ 
 !  I have always lived in the state I indicated in Question 5. 
11) How many people over the age of 18 reside in your primary residence (including yourself)? 
 !  I live alone  !  2  !  3  !  4  !  5 
 !  Other (please explain) _____________________________________ 
12) How do you describe yourself? (Check one or more responses) 
 !  American Indian or Alaska Native !  Hispanic or Latino 
 !  Asian     !  Native Hawaiian or Other Pacific Islander 
 !  Black or African American  !  White or caucasian 
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13) What is the highest level of education you have achieved? (Check one) 
 !  Less than high school diploma/GED !  Master’s degree 
 !  High school diploma or GED  !  Professional degree (MD, DDS, DVM, LLB, JD, etc.) 
 !  Associate’s degree   !  Doctorate degree (Ph.D or Ed. D.) 
 !  Bachelor’s degree 
14) Which of the following best describes your current work status? (Check one) 
 !  Employed full or part time  !  Unemployed and not looking for work 
 !  Active-duty military personnel  !  Unemployed and looking for work 
 !  Student    !  Retired 
 !  Homemaker    !  Other (please explain) _______________________ 
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15) What kinds of outdoor recreation do you engage in? (Check all that apply) 
!  Camping  !  Birdwatching    !  Skiing/Snowboarding 
!  Climbing  !  Wildlife viewing   !  Snowmobiling 
!  Hiking/Walking !  Mushroom or berry picking  !  Horseback riding 
!  Bicycling  !  Motorboating/Personal watercraft !  Off-road/ATV driving 
!  Fishing  !  Rafting/Canoeing/Kayaking  !  Aviation 
!  Hunting  !  Cross-country skiing/Snowshoeing          
!  Other (please explain) _______________________________ 
!  I do not engage in outdoor recreation 
16) Do you derive some portion of your income by providing services to recreationists?  (Check all that apply) 
!  Campers  !  Birdwatchers    !  Skiers/Snowboarders 
!  Climbers  !  Wildlife viewers   !  Snowmobilers 
!  Hikers/Walkers !  Mushroom or berry pickers  !  Horseback riders 
!  Bicyclist  !  Motorboaters/Personal watercrafters !  Off road/ATV drivers 
!  Fishermen/women !  Rafters/Canoeists/Kayakers  !  Aviators 
!  Hunters  !  Cross country skiers/Snowshoers 
!  Others (please explain) ___________________________________ 
!  I do not derive income by providing services to recreationists 
17) Are you employed in any of the following professions? (Check all that apply) 
!  Agriculture   !  Ranching   !  Bee keeping 
!  Forestry   !  Mining   !  Aquaculture 
!  Wildlife management  !  Hydrologic management !  Recreation management 
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!  Fisheries management !  Soils management  !  Range management 
!  Hydro power production !  Industrial manufacturing !  National defense 
!  I am not employed in any of these professions 
18) Do you draw from a body of water to facilitate the profession you indicated in Question 17?  If so, from 
which kind of body of water do you draw? 
 !  Groundwater    !  Surface water 
 !  Municipal water   !  I do not draw water for use in my profession 
19) If you do draw surface water to facilitate your profession, from which body of water do you draw water? 
 !  Salmon River 
 !  Snake River 
 !  Columbia River 
 !  Other (please explain) ________________________________ 
 !  I do not draw surface water to facilitate my profession 
20) What kinds of water do you use for domestic use (check all that apply)? 
 !  Municipal water   !  Surface water 
 !  Groundwater    !  Delivered water 
21) If you draw surface water for domestic use, from which body of water do you draw water? 
 !  Salmon River 
 !  Snake River 
 !  Columbia River 
 !  Other (please explain) __________________________________ 
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 !  I do not draw surface water for domestic use 
22) Which of the following most closely represents your total household income in 2010 before taxes? 
 !  Less than $10,000    !  $50,000 to $75,000 
 !  $10,000 to $15,000    !  $75,000 to $100,000 
 !  $15,000 to $25,000    !  $100,000 to $150,000 
 !  $25,000 to $35,000    !  $150,000 to $200,000 
 !  $35,000 to $50,000    !  $200,000 or more 
23) Have you ever worked or been a member of any of the following types of organizations? 
(Check all that apply) 
!  Federal land management agency   !  Environmental or conservation groups 
!  State land management agency    (Natural Resources Defense Council,  
!  Tribal land management agency   Sierra Club, Audubon Society, Nature 
!  County or local land management   Conservancy, etc.) 
 department     !  Community garden or gardening club 
!  Multiple use organization    !  Weed management coalition 
!  Local citizen land trust or land    !  No, I have never belonged to any of these 
      management groups            kinds of organizations 
!  Wildlife or fisheries group (Rocky 
       Mountain Elk Foundation, Trout 
       Unlimited, Ducks Unlimited, etc.) 
24) Had you heard of the Frank Church - River of No Return Wilderness, including the Wild and Scenic 
portions of the Middle Fork of the Salmon River or the Main Salmon River, before you were contacted to take 
this survey? 
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 !  Yes 
 !  No 
25) Have you been in the Frank Church - River of No Return Wilderness, including on the Wild and Scenic 
portions of the Middle Fork of the Salmon or Main Salmon River? 
 !  Yes 
 !  No 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Appendix E: General stakeholder comments regarding the pilot test Wilderness ESs Q-sorting 
process 
Comment 
number
Comment
1 I like being forced into tradeoffs.
2 Some of these statements sound a lot alike, even though they are not.
3 Quite a few people may be thrown off by some of the language used in these statements.
4 If I’d had more time to think about it, I would have done the Q-sort differently.
5 There are not too many statements for sorting.
6 There are too many statements here for sorting.
7 I have a lot more statements in the “most” pile than in the “least” pile.
8 I think the Q-sort pretty well represents my perspective, especially the ends. The middle was hard 
to sort, I don’t practice traditional values, though I value them for others.
9 The examples help a lot to move me towards an understanding of what you are saying in the 
statements.
10 I feel like I could sit down one-hundred times to do this Q-sort and get one-hundred different 
results.
11 It is really easy to place the least important statements. The most important is harder because there 
are more statements competing for that space.
12 Mid-range statements are hard to place, I can’t really judge the difference between them, values-
wise.
13 I have too many statements in the least important pile.
14 Middle of the road statements are kind of hard to sort, it is hard to determine which are more 
important. 
15 The process of Q-sorting is a little overwhelming, there is a lot of “knat’s assing” going on 
[parsing things not worth parsing]. 
16 The Q-sample is too redundant, rather than having 39 statements, maybe have 19 or so.
17 This process is too academic.
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Appendix F: Stakeholder comments regarding Qsort pilot testing of Wilderness ESs deemed 
important for the interpretation of factors 
Distinguishing 
demographic
Comments
Tribal member Tribes are not stakeholders and the tribal perspective will be hard to compartmentalize 
and compare using these statements and this methodology. Because we are not 
stakeholders comparing our results as equals is invalid.
Tribal member From a tribal perspective, root digging, gathering of medicinal plants, religious 
connections, that is what we go ‘to the wilderness’ for, but please don’t call that outdoor 
recreation! A lot of tribal members go to the mountains just to go to the mountains!
Tribal member Both ends of the Q-sort were easy to place statements into, the three in the middle were 
challenging. I consider four distinct categories, spiritual connections to the land, specific 
ecosystem products, global things and raw materials. Things that negatively effect the 
ability of the land to produce all these things goes on the negative side, like building 
roads, harvesting raw materials and ATVs.
Tribal member I ranked those items with moderate impact to the earth, yet minimal benefit to the tribes 
lowest.
Climate issues are least important because I don’t believe in climate change.
I sorted indirect statements low, tribal stuff in the middle, wildlife and solitude stuff high.
You are obviously aiming for a broad spectrum of values, I think the only group that 
couldn’t represent their view are Idahoans who are against wilderness.
The Q-sample is skewed towards the Wilderness values side, I can see why people in the 
motorized use community would balk at taking this survey.
The Q-sort does not capture my perspective, because, while I might value some of these 
things as most important, I cannot access them. I cannot access the soil or water to 
harvest, I cannot access the cultural resources.
This does not represent local culture or local jobs enough - we cannot support our 
economy on tourism and recreation.
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Wilderness ES from pilot test Q-
sample
Comment
Local climate & weather regulation 1) this seems redundant with global climate regulation.
Global climate regulation 1) global and local climate change are too similar.
Biodiversity 1) there are lots of big words in this statement.
Escape role overloads & daily 
routine
1) the title of this is too academic. People will ask “what the hell is that”?, 
2) this statement is too similar to psychological development, maintenance 
and repair. 3) this statement is over my head.
Spiritual growth or regeneration 1) it seems like this is a redundant statement. Psychological development, 
stimulate creativity, mental challenge and escape role overloads are too 
similar.
Stimulate creativity, insight, and/or 
inspiration
1) this statement is over my head.
Maintenance of carbon dioxide and 
oxygen levels for air quality
1) this statement seems redundant, air quality and climate statements seem 
the same.
Materials for use in religious 
ceremonies
1) do we allow people to take these things?
Options for future recreation use 1) how useful is it for you to be measuring option values? It doesn’t seem 
like a likely scenario like this will come to fruition, at least, I hope not. 2) 
this statement is “B.S.” 3) it is good to see that you have these option 
values represented. It is important to engage these communities into 
wilderness discussions.
Options for future use of raw 
materials
See comments 1-3 above.
Protection of archeological 
resources
this statement seems to too greatly overlap with protection of sacred sites.
Provisioning of natural history 1) this statement is too similar to national heritage and pride.
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Appendix G: Stakeholder comments regarding specific Wilderness ESs from the pilot testing 
Q-sample in Appendix E
Provisioning of animals for human 
food
1) change to “wild” animals. 2) Does this include animals eating animals, 
or just humans? 3) this sounds to subsistence oriented to represent hunting 
and fishing. 4) put something about hunting in here. Most people around 
here don’t buy meat or fish, go more directly towards that.
Provisioning of breeding, rearing or 
living space for species
1) This statement doesn’t include grass eaters - change ungulate to elk, 
deer and moose, I eat a lot of those critters, I’ve never eaten an ungulate.
Provisioning of chemical 
compounds and genes in industry 
(including use in medicine)
this statement is confusing.
Provisioning of edible plants & 
fungi
1) subsistence things like gathering and trading and berries are over 
represented in this set of statements.
Provisioning of plants, animals and 
fungi for use in cultural medicines
1) velvet elk antler is a red flag for me, that stuff is illegal. 2) lump all the 
cultural and traditional raw materials together.
Provisioning of sacred sites 1) Some of these sacred sites are their church, wilderness or not 
wilderness. This ES needs to better reflect that. This gets at it, but doesn’t 
go far enough. 2) Maybe there needs to be a statement more oriented 
towards historic structures. 3) sacred sites and archeological resources 
could be lumped together.
Provisioning of soils 1) this is too similar to soil stabilization. 2) what does soil transportation 
mean? We can’t transport soil out of the Wilderness.
Provisioning of water 1) water for industrial use and irrigation is ridiculous, you can’t do that 
stuff in wilderness. 2) this statement needs to be split, I like habitat a lot, 
but I don’t like irrigation at all. What do I do with this statement then?
Soil stabilization 1) Soil stabilization does not happen in the Wilderness, because we can’t 
get in there and stabilize it!
Use of hot springs 1) this statement needs to be kept “water is life, this is where it all begins. 
2) this statement is the only recreation use explicitly stated, but I think it is 
important. 3) leave this statement off, it doesn’t fit. 4) it is a stretch to call 
this an ecosystem service.
Water retention & storage 1) this statement seems less important because you cannot build in the 
wilderness anyways. 2) this statement is too similar to provisioning of 
water.
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Comment 
number 
Comment
1 The global stuff could be lumped together, like climate regulation and air quality.
2 Maybe you need a statement representing private inholdings within the wilderness.
3 Indirect processes like ecological integrity, global climate regulation or soil stabilization are over 
represented.
4 Change “provisioning” to “providing”, provisioning is too academic.
5 There should be an “opportunity to express treaty rights” statement.
6 Don’t characterize hunting and fishing as recreational.
7 There needs to be a statement like, “the value of native assemblages”.
8 Recreation is not clearly represented in these statements.
9 Shouldn’t there be a statement about the FC-RONRW being a refuge for species from climate 
change?
10 The water statement needs to be split. I like water for habitat, I don’t like water for irrigation or 
industrial use.
11 Having two separate statements for water, one for recreation and one for provisioning of water 
works for me.
12 Commercial use is missing, you need a statement like “provisioning of outfitting for recreational 
experience”.
13 The touchy-feely statements (psychological development, stimulate creativity, spiritual growth, 
escape role overloads) are overly represented, it’s hard to make them fit, it’s hard to see where the 
break between these statements lie.
14 Consolidate some of these categories, like the mental stuff. 
15 The statements are too long.
16 It seems like a lot of recreation ecosystem services are missing.
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Appendix H: Stakeholder comments regarding the development of the Wilderness ESs Q-
sample
17 You need more statements to represent pollutant regulation and cleansing of air.
18 You need a statement about pollination and seed dispersal.
19 Include a statement about having a large area of intact ecosystems.
20 Many of the services listed are actually functions, rather than services recognizable to general 
public.
21 There is an over emphasis on religious use.
22 There is nothing here about the value of being with family, friends and loved ones in the 
Wilderness.
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Qsort 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 100 28 37 31 46 17 44 65 42 33 14 32 -8 22 24 19 26 47 19 28 27 41
2 28 100 22 12 55 -3 26 37 49 23 -36 17 8 4 42 -19 36 41 38 6 8 35
3 37 22 100 -8 60 -6 65 58 53 51 29 51 6 8 5 8 41 50 46 36 45 49
4 31 12 -8 100 -3 10 6 21 -5 19 -24 -8 -35 27 42 -17 6 13 -21 -17 -1 26
5 46 55 60 -3 100 -6 69 62 68 56 17 36 1 10 36 21 55 60 62 41 36 55
6 17 -3 -6 10 -6 100 31 12 1 -3 29 17 41 17 22 38 -6 4 1 9 19 29
7 44 26 65 6 69 31 100 67 60 67 44 47 18 28 33 35 44 73 50 58 56 76
8 65 37 58 21 62 12 67 100 55 72 18 55 -4 28 42 33 45 68 42 24 45 62
9 42 49 53 -5 68 1 60 55 100 50 22 49 22 5 41 14 50 67 56 29 49 55
10 33 23 51 19 56 -3 67 72 50 100 29 37 -12 31 54 29 32 65 41 24 50 54
11 14 -36 29 -24 17 29 44 18 22 29 100 29 -6 15 5 41 -12 27 -15 31 62 27
12 32 17 51 -8 36 17 47 55 49 37 29 100 4 15 12 38 28 38 32 41 69 53
13 -8 8 6 -35 1 41 18 -4 22 -12 -6 4 100 -6 0 12 6 13 47 22 -8 19
14 22 4 8 27 10 17 28 28 5 31 15 15 -6 100 50 1 10 26 0 -10 35 42
15 24 42 5 42 36 22 33 42 41 54 5 12 0 50 100 12 12 46 23 -18 35 42
16 19 -19 8 -17 21 38 35 33 14 29 41 38 12 1 12 100 8 15 29 37 21 13
17 26 36 41 6 55 -6 44 45 50 32 -12 28 6 10 12 8 100 49 59 31 23 42
18 47 41 50 13 60 4 73 68 67 65 27 38 13 26 46 15 49 100 49 49 44 60
19 19 38 46 -21 62 1 50 42 56 41 -15 32 47 0 23 29 59 49 100 44 14 41
20 28 6 36 -17 41 9 58 24 29 24 31 41 22 -10 -18 37 31 49 44 100 37 32
21 27 8 45 -1 36 19 56 45 49 50 62 69 -8 35 35 21 23 44 14 37 100 50
22 41 35 49 26 55 29 76 62 55 54 27 53 19 42 42 13 42 60 41 32 50 100
23 32 38 40 -8 51 -3 29 44 41 35 0 19 4 -50 -5 19 49 37 41 40 14 12
24 42 21 46 0 64 26 87 68 55 56 35 28 23 14 24 31 44 64 46 53 42 64
25 23 47 54 -8 55 -4 45 29 69 27 1 10 37 10 28 -15 51 56 53 14 9 50
26 13 59 37 10 47 -23 31 41 62 22 -15 17 17 9 41 -29 49 44 45 -3 22 51
27 44 5 14 -19 37 37 53 56 33 42 47 35 27 18 15 49 9 50 24 50 41 41
28 31 27 31 -5 56 12 55 41 47 46 49 29 5 -1 33 13 44 69 26 45 58 45
29 -3 -10 23 -40 0 17 12 -8 3 5 4 21 36 14 -37 8 12 -5 23 32 4 10
30 -27 -45 5 -21 -28 8 -13 -37 -22 -14 35 35 5 -5 -23 5 -51 29 -26 4 29 -9
31 59 10 33 10 41 23 51 58 32 54 44 51 -1 23 17 36 32 50 19 55 53 55
32 41 27 45 1 60 37 79 54 59 60 59 41 19 28 40 38 32 69 33 55 55 67
33 35 -10 9 59 14 10 27 32 -9 28 4 12 -9 36 22 9 24 26 8 22 22 42
34 14 -8 -17 51 -8 -21 1 31 1 29 -10 3 -32 37 53 5 1 18 -10 -29 10 14
35 58 46 22 35 56 -18 36 65 44 56 -9 17 -23 1 44 15 41 42 29 10 19 32
36 10 5 35 -29 18 18 17 4 27 4 10 37 32 -5 -24 29 26 15 42 45 3 10
37 -26 -14 -5 -8 -50 22 - 23 -27 -3 -35 -10 31 36 15 -14 3 -12 -21 -10 -10 5 -8
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Appendix I: Pairwise correlations of the 84 Q-sorts from the P-sample
38 17 17 32 -37 36 24 33 13 47 0 13 5 58 -8 18 35 21 32 53 24 -5 14
39 5 17 38 -38 17 12 12 31 19 14 -12 35 36 -5 -5 33 27 0 49 21 14 1
40 5 13 28 -18 44 28 72 44 54 45 38 50 44 26 26 40 37 59 55 51 50 67
41 -9 -27 12 -10 -4 31 33 5 -19 13 26 47 12 33 -19 33 0 10 9 44 31 28
42 0 26 -29 32 4 -17 -8 14 -15 15 -28 -26 -14 -4 40 -13 -4 4 -6 -14 -3 -9
43 26 49 42 15 60 -24 42 40 73 38 -3 21 6 33 41 -12 63 59 38 13 26 51
44 38 37 44 14 67 14 68 59 53 42 9 58 14 36 22 14 60 56 50 45 44 83
45 8 22 38 -45 45 -17 29 6 46 13 22 4 42 -12 -3 -10 33 35 36 29 19 28
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Qsort 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
46 40 41 55 -17 56 1 50 42 62 38 13 37 15 10 15 18 55 53 42 29 28 32
47 31 33 9 31 33 32 40 50 27 36 9 10 6 42 59 -12 12 49 1 -1 37 44
48 44 21 47 18 59 19 86 59 62 65 53 42 5 33 49 29 37 81 38 50 63 65
49 21 45 56 4 56 -4 59 42 71 49 19 41 24 -4 35 12 51 60 54 29 45 65
50 36 33 49 8 55 13 65 59 69 50 37 37 26 44 54 13 41 72 37 12 47 73
51 40 22 36 33 45 -24 50 53 50 56 12 9 -18 42 55 -9 41 58 33 8 38 45
52 51 36 50 17 65 19 71 69 63 56 24 24 32 8 29 28 46 73 51 44 24 71
53 47 32 73 12 59 18 83 74 62 65 26 42 29 17 32 21 40 78 53 47 38 68
54 44 9 47 24 49 19 69 63 45 67 44 28 13 28 38 21 32 67 33 42 47 69
55 42 -1 24 8 33 28 65 60 31 55 58 49 -9 27 23 36 15 46 10 45 62 55
56 38 23 31 10 44 42 77 60 38 59 37 37 17 12 22 38 21 55 27 53 51 50
57 15 3 6 1 10 23 44 44 10 38 36 41 -15 35 22 29 27 35 -5 15 58 27
58 40 50 69 14 67 -3 60 62 67 62 12 27 26 19 47 -9 42 68 49 24 37 60
59 28 -14 36 -15 23 53 62 49 32 54 67 41 29 24 18 45 6 50 23 42 58 40
60 42 1 46 9 37 44 56 51 28 44 44 50 21 26 17 50 31 47 36 60 47 44
61 31 15 38 38 46 24 62 51 35 71 23 27 -3 18 42 15 28 51 29 38 41 55
62 33 32 49 14 63 1 60 71 56 79 23 23 14 24 56 13 32 63 46 17 42 59
63 64 14 42 5 38 8 55 62 33 50 44 38 -10 44 13 14 18 56 8 45 51 51
64 42 46 54 33 62 1 67 62 60 56 -5 9 23 21 58 -4 42 67 58 15 22 59
65 38 23 36 28 44 28 72 76 33 73 27 31 12 35 56 28 18 65 28 24 49 54
66 67 17 22 26 51 -12 53 56 31 47 28 18 -14 32 27 21 23 65 13 38 26 42
67 27 13 33 21 44 37 68 53 42 46 33 58 17 24 23 37 33 42 26 51 46 81
68 40 0 33 1 38 27 74 59 32 54 65 35 1 28 17 41 14 54 8 53 58 53
69 19 -15 -12 23 -9 -14 4 15 -9 37 -10 -8 -18 -4 8 8 4 15 12 18 -4 10
70 5 54 -4 49 8 -18 -15 -6 15 -5 -37 -5 -18 12 38 -60 23 6 -14 -27 12 15
71 29 27 -28 58 13 3 5 29 -3 24 -24 -1 -27 21 44 -8 3 9 -12 -14 10 23
72 33 -9 5 38 21 -4 40 33 13 49 45 3 -29 41 50 6 6 44 -17 6 42 42
73 21 26 -8 28 14 -5 0 15 23 1 -14 24 -4 4 26 -21 23 10 9 3 29 33
74 21 1 -8 53 -8 -18 -3 10 1 -1 -10 -3 -14 49 24 -44 8 12 -24 -23 17 26
75 21 0 12 46 12 -22 27 45 13 59 5 6 -28 40 44 -5 22 40 4 -4 27 45
76 -8 -23 -18 14 -14 -32 -15 3 -37 1 -22 -4 -28 10 -22 -27 6 -18 -14 -12 -6 13
77 18 -10 -36 51 -19 -19 -19 4 -35 12 -14 -33 -36 8 18 -19 -21 -9 -35 -31 -17 -4
78 -10 45 9 -5 14 0 8 -3 31 3 -33 3 46 22 22 -35 38 23 28 -12 -1 32
79 14 36 36 5 27 -21 32 46 38 33 -8 47 12 19 21 9 24 33 33 8 23 51
80 18 62 23 4 38 -12 6 28 33 17 -45 15 28 27 35 1 46 18 49 -12 -10 24
81 21 -32 36 15 0 26 33 31 -13 23 27 29 -14 6 -4 23 28 15 3 12 26 31
82 23 46 54 -1 69 -12 53 50 56 53 -5 49 21 21 27 4 47 45 54 28 37 60
83 -28 -63 -33 -21 -41 1 -38 -40 -33 -35 15 8 4 4 -37 9 -27 -47 -32 -13 3 -36
84 -10 23 -6 6 -9 3 -29 -13 4 -6 -27 0 3 -1 31 9 -12 -12 18 -21 -9 -5
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Qsort 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
1 32 42 23 13 44 31 -3 -27 59 41 35 14 58 10 -26 17 5 5 -9 0 26 38
2 38 21 47 59 5 27 -10 -45 10 27 -10 -8 46 5 -14 17 17 13 -27 26 49 37
3 40 46 54 37 14 31 23 5 33 45 9 -17 22 35 -5 32 38 28 12 -29 42 44
4 -8 0 -8 10 -19 -5 -40 -21 10 1 59 51 35 -29 -8 -37 -38 -18 -10 32 15 14
5 51 64 55 47 37 56 0 -28 41 60 14 -8 56 18 -50 36 17 44 -4 4 60 67
6 -3 26 -4 -23 37 12 17 8 23 37 10 -21 -18 18 22 24 12 28 31 -17 -24 14
7 29 87 45 31 53 55 12 -13 51 79 27 1 36 17 -23 33 12 72 33 -8 42 68
8 44 68 29 41 56 41 -8 -37 58 54 32 31 65 4 -27 13 31 44 5 14 40 59
9 41 55 69 62 33 47 3 -22 32 59 -9 1 44 27 -3 47 19 54 -19 -15 73 53
10 35 56 27 22 42 46 5 -14 54 60 28 29 56 4 -35 0 14 45 13 15 38 42
11 0 35 1 -15 47 49 4 35 44 59 4 -10 -9 10 -10 13 -12 38 26 -28 -3 9
12 19 28 10 17 35 29 21 35 51 41 12 3 17 37 31 5 35 50 47 -26 21 58
13 4 23 37 17 27 5 36 5 -1 19 -9 -32 -23 32 36 58 36 44 12 -14 6 14
14 -50 14 10 9 18 -1 14 -5 23 28 36 37 1 -5 15 -8 -5 26 33 -4 33 36
15 -5 24 28 41 15 33 -37 -23 17 40 22 53 44 -24 -14 18 -5 26 -19 40 41 22
16 19 31 -15 -29 49 13 8 5 36 38 9 5 15 29 3 35 33 40 33 -13 -12 14
17 49 44 51 49 9 44 12 -51 32 32 24 1 41 26 -12 21 27 37 0 -4 63 60
18 37 64 56 44 50 69 -5 -29 50 69 26 18 42 15 -21 32 0 59 10 4 59 56
19 41 46 53 45 24 26 23 -26 19 33 8 -10 29 42 -10 53 49 55 9 -6 38 50
20 40 53 14 -3 50 45 32 4 55 55 22 -29 10 45 -10 24 21 51 44 -14 13 45
21 14 42 9 22 41 58 4 29 53 55 22 10 19 3 5 -5 14 50 31 -3 26 44
22 12 64 50 51 41 45 10 -9 55 67 42 14 32 10 -8 14 1 67 28 -9 51 83
23 100 37 32 23 28 44 6 -35 36 26 -5 -32 46 24 -31 18 37 12 -15 -1 22 23
24 37 100 35 32 63 55 0 -36 45 67 27 8 45 -5 -41 29 14 68 14 14 36 64
25 32 35 100 68 14 35 24 -31 17 46 -1 -22 18 38 1 58 19 35 -15 -27 73 47
26 23 32 68 100 -1 29 -26 -42 6 24 6 22 44 -8 -8 27 15 32 -36 15 65 44
27 28 63 14 -1 100 53 27 -10 69 68 31 -10 23 17 -26 18 22 56 29 4 6 47
28 44 55 35 29 53 100 -14 -9 58 68 32 1 40 -5 -45 15 -8 45 0 26 32 45
29 6 0 24 -26 27 -14 100 24 27 18 -5 -60 -35 72 33 14 47 14 49 -56 1 23
30 -35 -36 -31 -42 -10 -9 24 100 -6 -13 -6 -21 -51 17 38 -14 -10 -4 45 -29 -37 -15
31 36 45 17 6 69 58 27 -6 100 73 53 5 47 26 -21 -1 22 36 31 -8 15 55
32 26 67 46 24 68 68 18 -13 73 100 29 -6 35 28 -21 29 12 65 21 -8 37 55
33 -5 27 -1 6 31 32 -5 -6 53 29 100 40 35 -17 -24 -27 -8 13 24 33 5 47
34 -32 8 -22 22 -10 1 -60 -21 5 -6 40 100 50 -59 -12 -18 -18 -4 -21 49 13 1
35 46 45 18 44 23 40 -35 -51 47 35 35 50 100 -22 -51 1 15 5 -35 46 31 32
36 24 -5 38 -8 17 -5 72 17 26 28 -17 -59 -22 100 38 40 42 22 37 -65 13 21
37 -31 -41 1 -8 -26 -45 33 38 -21 -21 -24 -12 -51 38 100 10 26 5 32 -49 0 -12
38 18 29 58 27 18 15 14 -14 -1 29 -27 -18 1 40 10 100 38 23 -17 -28 35 9
39 37 14 19 15 22 -8 47 -10 22 12 -8 -18 15 42 26 38 100 8 6 -14 1 12
40 12 68 35 32 56 45 14 -4 36 65 13 -4 5 22 5 23 8 100 47 -12 35 65
41 -15 14 -15 -36 29 0 49 45 31 21 24 -21 -35 37 32 -17 6 47 100 -37 -21 42
42 -1 14 -27 15 4 26 -56 -29 -8 -8 33 49 46 -65 -49 -28 -14 -12 -37 100 -9 -9
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43 22 36 73 65 6 32 1 -37 15 37 5 13 31 13 0 35 1 35 -21 -9 100 55
44 23 64 47 44 47 45 23 -15 55 55 47 1 32 21 -12 9 12 65 42 -9 55 100
45 36 32 62 38 19 47 28 1 10 29 -17 -35 5 22 -12 50 18 26 -18 -13 50 24
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Qsort 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
46 33 36 60 26 29 45 37 -14 33 55 4 -18 33 46 -3 44 37 23 -6 -10 53 38
47 18 46 26 31 46 41 -10 -24 26 36 26 19 26 -27 -19 3 -1 26 1 27 33 40
48 19 72 40 36 46 65 -15 -13 54 79 32 23 44 6 -22 22 -12 71 26 1 41 55
49 46 44 63 64 13 53 -9 -8 26 49 6 -1 32 12 -1 31 6 56 -5 -6 63 49
50 10 58 68 59 40 53 -9 -18 31 63 21 15 26 4 -1 32 -5 68 6 -4 68 62
51 4 47 40 60 14 37 -33 -44 32 42 40 56 60 -27 -35 4 -8 32 -19 24 50 36
52 50 76 58 45 60 55 5 -37 53 69 38 3 49 15 -31 38 15 54 -5 4 54 63
53 41 73 63 47 53 47 14 -24 56 74 32 4 42 24 -13 37 29 58 17 -8 44 59
54 28 72 44 33 58 59 9 -14 63 67 56 19 45 10 -31 18 10 49 19 12 35 60
55 8 68 -5 8 63 51 -4 -4 68 67 36 24 44 -1 -29 -12 -1 56 35 15 -1 47
56 38 78 10 6 68 50 12 -10 53 65 29 -1 42 8 -23 6 15 56 35 17 8 49
57 -1 41 -18 1 38 46 -9 -4 42 40 28 37 36 -19 -5 -18 9 36 33 26 -3 28
58 47 54 74 63 29 47 10 -26 37 59 18 -1 44 17 -15 31 28 38 -14 4 64 49
59 26 54 14 -9 71 42 35 15 55 65 12 -15 5 35 3 19 24 58 45 -26 -3 27
60 31 42 21 -1 56 38 40 6 65 67 40 -14 19 59 5 24 41 41 41 -18 10 41
61 37 54 31 19 40 45 18 -8 58 58 46 12 46 21 -29 5 14 31 23 10 23 49
62 36 63 49 53 53 55 1 -24 51 62 40 28 63 -4 -41 22 28 40 -12 27 45 49
63 22 53 21 9 59 37 28 -6 63 50 26 4 32 19 -17 5 10 27 27 -12 31 47
64 26 65 56 64 15 37 -26 -41 12 42 27 31 53 -14 -32 37 5 38 -27 29 58 42
65 18 72 12 24 58 51 -21 -18 45 56 45 40 50 -24 -32 8 6 50 17 42 21 44
66 18 51 18 17 49 50 -18 -26 59 55 46 36 63 -9 -42 3 -21 29 8 17 31 42
67 15 63 21 22 50 36 19 -1 62 68 36 8 24 21 -1 10 12 64 36 -9 36 72
68 17 79 4 6 67 51 0 -9 58 69 29 15 37 -4 -27 6 4 56 31 10 13 44
69 5 14 -22 -15 19 15 -1 -17 38 8 45 41 35 -23 -40 -23 -3 -6 -8 32 -15 3
70 1 -23 26 50 -38 18 -31 -15 -3 -9 18 22 24 -29 4 -19 -22 -27 -37 32 44 13
71 -5 19 -22 10 23 23 -41 -27 27 9 60 51 51 -60 -42 -46 -27 -1 -13 71 3 29
72 -14 37 4 17 31 56 -40 -9 49 49 58 60 46 -49 -44 -18 -41 22 -3 38 19 23
73 -3 8 -8 40 -3 29 -37 -5 23 0 31 42 35 -37 -13 -10 -13 3 -27 33 24 29
74 -38 5 6 28 -10 5 -27 -4 -3 -12 50 47 14 -38 5 -35 -40 -1 -1 33 29 28
75 -5 32 12 31 21 31 -15 -22 38 24 65 69 53 -36 -31 -26 -5 12 -4 42 27 33
76 -21 3 -32 -1 -3 -1 -5 0 14 -29 49 38 15 -45 -31 -54 -15 -12 15 29 -17 26
77 -23 -5 -46 -10 -14 3 -59 -15 5 -21 41 64 41 -72 -45 -51 -53 -29 -27 60 -23 -18
78 5 4 54 46 -18 9 19 -17 -4 3 -10 0 3 4 33 28 15 17 -4 -14 55 32
79 -3 26 19 54 3 8 -13 -9 23 24 15 46 45 -9 14 9 28 32 -3 8 35 38
80 15 0 50 50 -13 -6 14 -35 6 6 1 12 40 26 21 36 47 4 -14 3 53 32
81 14 18 4 -6 15 27 12 12 41 22 46 9 8 8 -6 -6 12 9 35 -13 -17 22
82 32 42 50 51 27 35 24 -4 45 41 23 6 44 15 -9 26 35 37 13 -6 62 71
83 -41 -40 -40 -41 1 -22 23 51 5 -19 12 0 -31 9 33 -23 1 -12 31 -24 -40 -18
84 1 -38 13 10 -17 -18 6 6 -15 -17 -3 4 -8 12 22 23 35 -27 -24 0 6 -14
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Qsort 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
1 8 40 31 44 21 36 40 51 47 44 42 38 15 40 28 42 31 33 64 42 38 67
2 22 41 33 21 45 33 22 36 32 9 -1 23 3 50 -14 1 15 32 14 46 23 17
3 38 55 9 47 56 49 36 50 73 47 24 31 6 69 36 46 38 49 42 54 36 22
4 -45 -17 31 18 4 8 33 17 12 24 8 10 1 14 -15 9 38 14 5 33 28 26
5 45 56 33 59 56 55 45 65 59 49 33 44 10 67 23 37 46 63 38 62 44 51
6 -17 1 32 19 -4 13 -24 19 18 19 28 42 23 -3 53 44 24 1 8 1 28 -12
7 29 50 40 86 59 65 50 71 83 69 65 77 44 60 62 56 62 60 55 67 72 53
8 6 42 50 59 42 59 53 69 74 63 60 60 44 62 49 51 51 71 62 62 76 56
9 46 62 27 62 71 69 50 63 62 45 31 38 10 67 32 28 35 56 33 60 33 31
10 13 38 36 65 49 50 56 56 65 67 55 59 38 62 54 44 71 79 50 56 73 47
11 22 13 9 53 19 37 12 24 26 44 58 37 36 12 67 44 23 23 44 -5 27 28
12 4 37 10 42 41 37 9 24 42 28 49 37 41 27 41 50 27 23 38 9 31 18
13 42 15 6 5 24 26 -18 32 29 13 -9 17 -15 26 29 21 -3 14 -10 23 12 -14
14 -12 10 42 33 -4 44 42 8 17 28 27 12 35 19 24 26 18 24 44 21 35 32
15 -3 15 59 49 35 54 55 29 32 38 23 22 22 47 18 17 42 56 13 58 56 27
16 -10 18 -12 29 12 13 -9 28 21 21 36 38 29 -9 45 50 15 13 14 -4 28 21
17 33 55 12 37 51 41 41 46 40 32 15 21 27 42 6 31 28 32 18 42 18 23
18 35 53 49 81 60 72 58 73 78 67 46 55 35 68 50 47 51 63 56 67 65 65
19 36 42 1 38 54 37 33 51 53 33 10 27 -5 49 23 36 29 46 8 58 28 13
20 29 29 -1 50 29 12 8 44 47 42 45 53 15 24 42 60 38 17 45 15 24 38
21 19 28 37 63 45 47 38 24 38 47 62 51 58 37 58 47 41 42 51 22 49 26
22 28 32 44 65 65 73 45 71 68 69 55 50 27 60 40 44 55 59 51 59 54 42
23 36 33 18 19 46 10 4 50 41 28 8 38 -1 47 26 31 37 36 22 26 18 18
24 32 36 46 72 44 58 47 76 73 72 68 78 41 54 54 42 54 63 53 65 72 51
25 62 60 26 40 63 68 40 58 63 44 -5 10 -18 74 14 21 31 49 21 56 12 18
26 38 26 31 36 64 59 60 45 47 33 8 6 1 63 -9 -1 19 53 9 64 24 17
27 19 29 46 46 13 40 14 60 53 58 63 68 38 29 71 56 40 53 59 15 58 49
28 47 45 41 65 53 53 37 55 47 59 51 50 46 47 42 38 45 55 37 37 51 50
29 28 37 -10 -15 -9 -9 -33 5 14 9 -4 12 -9 10 35 40 18 1 28 -26 -21 -18
30 1 -14 -24 -13 -8 -18 -44 -37 -24 -14 -4 -10 -4 -26 15 6 -8 -24 -6 -41 -18 -26
31 10 33 26 54 26 31 32 53 56 63 68 53 42 37 55 65 58 51 63 12 45 59
32 29 55 36 79 49 63 42 69 74 67 67 65 40 59 65 67 58 62 50 42 56 55
33 -17 4 26 32 6 21 40 38 32 56 36 29 28 18 12 40 46 40 26 27 45 46
34 -35 -18 19 23 -1 15 56 3 4 19 24 -1 37 -1 -15 -14 12 28 4 31 40 36
35 5 33 26 44 32 26 60 49 42 45 44 42 36 44 5 19 46 63 32 53 50 63
36 22 46 -27 6 12 4 -27 15 24 10 -1 8 -19 17 35 59 21 -4 19 -14 -24 -9
37 -12 -3 -19 -22 -1 -1 -35 -31 -13 -31 -29 -23 -5 -15 3 5 -29 -41 -17 -32 -32 -42
38 50 44 3 22 31 32 4 38 37 18 -12 6 -18 31 19 24 5 22 5 37 8 3
39 18 37 -1 -12 6 -5 -8 15 29 10 -1 15 9 28 24 41 14 28 10 5 6 -21
40 26 23 26 71 56 68 32 54 58 49 56 56 36 38 58 41 31 40 27 38 50 29
41 -18 -6 1 26 -5 6 -19 -5 17 19 35 35 33 -14 45 41 23 -12 27 -27 17 8
42 -13 -10 27 1 -6 -4 24 4 -8 12 15 17 26 4 -26 -18 10 27 -12 29 42 17
!355
43 50 53 33 41 63 68 50 54 44 35 -1 8 -3 64 -3 10 23 45 31 58 21 31
44 24 38 40 55 49 62 36 63 59 60 47 49 28 49 27 41 49 49 47 42 44 42
45 100 53 17 17 55 41 4 46 27 31 -6 12 -10 55 19 17 12 37 31 33 0 18
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Qsort 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
46 53 100 13 36 42 45 21 49 50 32 17 35 28 54 27 47 28 42 37 38 22 32
47 17 13 100 36 17 46 29 42 40 47 27 46 29 54 41 27 49 55 46 45 60 35
48 17 36 36 100 58 72 69 59 74 69 72 67 50 54 59 50 56 56 49 60 69 67
49 55 42 17 58 100 71 41 63 59 41 15 31 8 67 22 21 28 49 18 63 35 26
50 41 45 46 72 71 100 56 67 67 60 38 37 26 69 40 29 28 58 40 64 54 46
51 4 21 29 69 41 56 100 38 55 50 42 23 29 51 13 10 36 59 28 68 51 55
52 46 49 42 59 63 67 38 100 78 76 40 62 12 72 46 53 54 74 51 71 60 56
53 27 50 40 74 59 67 55 78 100 73 50 63 24 78 56 56 62 72 49 71 69 50
54 31 32 47 69 41 60 50 76 73 100 67 67 32 64 60 63 82 79 67 56 68 54
55 -6 17 27 72 15 38 42 40 50 67 100 73 68 22 63 53 55 46 60 23 64 55
56 12 35 46 67 31 37 23 62 63 67 73 100 60 38 72 59 65 56 59 41 77 49
57 -10 28 29 50 8 26 29 12 24 32 68 60 100 0 45 32 27 28 38 6 58 40
58 55 54 54 54 67 69 51 72 78 64 22 38 0 100 38 45 56 77 44 76 49 40
59 19 27 41 59 22 40 13 46 56 60 63 72 45 38 100 74 55 49 59 19 56 33
60 17 47 27 50 21 29 10 53 56 63 53 59 32 45 74 100 64 45 58 23 42 38
61 12 28 49 56 28 28 36 54 62 82 55 65 27 56 55 64 100 72 51 45 59 36
62 37 42 55 56 49 58 59 74 72 79 46 56 28 77 49 45 72 100 47 69 73 47
63 31 37 46 49 18 40 28 51 49 67 60 59 38 44 59 58 51 47 100 27 47 63
64 33 38 45 60 63 64 68 71 71 56 23 41 6 76 19 23 45 69 27 100 65 42
65 0 22 60 69 35 54 51 60 69 68 64 77 58 49 56 42 59 73 47 65 100 53
66 18 32 35 67 26 46 55 56 50 54 55 49 40 40 33 38 36 47 63 42 53 100
67 15 26 32 51 42 44 17 62 55 59 62 55 29 40 44 56 58 45 45 32 46 32
68 18 26 37 72 24 46 35 58 56 72 86 83 64 33 69 56 51 51 73 33 69 63
69 -18 -9 -8 5 -6 -22 28 15 10 26 24 9 9 -6 -1 0 28 26 12 12 22 21
70 5 4 26 -3 27 13 26 -5 -6 -4 -24 -22 -5 23 -47 -28 6 8 -12 21 -3 -5
71 -37 -14 38 13 -4 9 35 15 4 19 28 23 27 1 -21 -15 21 28 3 22 45 31
72 3 5 36 62 24 45 67 31 32 54 56 29 49 24 22 13 37 47 36 35 55 67
73 3 -12 13 8 24 6 27 13 -5 8 14 -5 12 1 -27 -15 3 17 1 22 15 9
74 -5 -9 31 15 0 36 38 5 -1 31 15 0 17 13 -18 -10 8 12 24 23 19 28
75 0 12 36 35 19 32 62 37 35 64 41 27 40 33 12 15 54 64 40 41 51 44
76 -17 -33 -3 -19 -23 -21 12 -10 -18 12 17 -9 19 -26 -28 -28 4 6 6 -13 5 9
77 -36 -42 0 0 -18 -14 28 -6 -21 4 18 -4 15 -22 -28 -35 -3 5 -4 10 24 35
78 44 21 23 3 40 33 9 18 15 4 -29 -9 -4 36 -13 -18 0 17 -3 26 -1 -6
79 12 24 -3 29 47 37 38 37 41 21 24 17 29 33 -3 6 4 40 17 41 32 31
80 24 42 6 1 31 31 18 24 22 8 -21 -6 -4 42 -19 10 6 29 4 33 5 10
81 -8 17 8 24 15 12 15 13 35 32 31 18 38 8 32 38 35 15 17 6 26 13
82 41 44 29 36 55 42 33 53 55 41 17 32 14 58 14 23 44 64 32 46 41 29
83 -26 -22 -32 -26 -47 -33 -26 -46 -38 -28 -3 -23 13 -51 3 -3 -26 -29 -26 -64 -31 -14
84 1 5 0 -35 9 -12 -15 -4 -15 -13 -49 -33 -37 5 -24 -3 -4 5 -21 0 -23 -38
!357
Qsort 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
1 27 40 19 5 29 33 21 21 21 -8 18 -10 14 18 21 23 -28 -10
2 13 0 -15 54 27 -9 26 1 0 -23 -10 45 36 62 -32 46 -63 23
3 33 33 -12 -4 -28 5 -8 -8 12 -18 -36 9 36 23 36 54 -33 -6
4 21 1 23 49 58 38 28 53 46 14 51 -5 5 4 15 -1 -21 6
5 44 38 -9 8 13 21 14 -8 12 -14 -19 14 27 38 0 69 -41 -9
6 37 27 -14 -18 3 -4 -5 -18 -22 -32 -19 0 -21 -12 26 -12 1 3
7 68 74 4 -15 5 40 0 -3 27 -15 -19 8 32 6 33 53 -38 -29
8 53 59 15 -6 29 33 15 10 45 3 4 -3 46 28 31 50 -40 -13
9 42 32 -9 15 -3 13 23 1 13 -37 -35 31 38 33 -13 56 -33 4
10 46 54 37 -5 24 49 1 -1 59 1 12 3 33 17 23 53 -35 -6
11 33 65 -10 -37 -24 45 -14 -10 5 -22 -14 -33 -8 -45 27 -5 15 -27
12 58 35 -8 -5 -1 3 24 -3 6 -4 -33 3 47 15 29 49 8 0
13 17 1 -18 -18 -27 -29 -4 -14 -28 -28 -36 46 12 28 -14 21 4 3
14 24 28 -4 12 21 41 4 49 40 10 8 22 19 27 6 21 4 -1
15 23 17 8 38 44 50 26 24 44 -22 18 22 21 35 -4 27 -37 31
16 37 41 8 -60 -8 6 -21 -44 -5 -27 -19 -35 9 1 23 4 9 9
17 33 14 4 23 3 6 23 8 22 6 -21 38 24 46 28 47 -27 -12
18 42 54 15 6 9 44 10 12 40 -18 -9 23 33 18 15 45 -47 -12
19 26 8 12 -14 -12 -17 9 -24 4 -14 -35 28 33 49 3 54 -32 18
20 51 53 18 -27 -14 6 3 -23 -4 -12 -31 -12 8 -12 12 28 -13 -21
21 46 58 -4 12 10 42 29 17 27 -6 -17 -1 23 -10 26 37 3 -9
22 81 53 10 15 23 42 33 26 45 13 -4 32 51 24 31 60 -36 -5
23 15 17 5 1 -5 -14 -3 -38 -5 -21 -23 5 -3 15 14 32 -41 1
24 63 79 14 -23 19 37 8 5 32 3 -5 4 26 0 18 42 -40 -38
25 21 4 -22 26 -22 4 -8 6 12 -32 -46 54 19 50 4 50 -40 13
26 22 6 -15 50 10 17 40 28 31 -1 -10 46 54 50 -6 51 -41 10
27 50 67 19 -38 23 31 -3 -10 21 -3 -14 -18 3 -13 15 27 1 -17
28 36 51 15 18 23 56 29 5 31 -1 3 9 8 -6 27 35 -22 -18
29 19 0 -1 -31 -41 -40 -37 -27 -15 -5 -59 19 -13 14 12 24 23 6
30 -1 -9 -17 -15 -27 -9 -5 -4 -22 0 -15 -17 -9 -35 12 -4 51 6
31 62 58 38 -3 27 49 23 -3 38 14 5 -4 23 6 41 45 5 -15
32 68 69 8 -9 9 49 0 -12 24 -29 -21 3 24 6 22 41 -19 -17
33 36 29 45 18 60 58 31 50 65 49 41 -10 15 1 46 23 12 -3
34 8 15 41 22 51 60 42 47 69 38 64 0 46 12 9 6 0 4
35 24 37 35 24 51 46 35 14 53 15 41 3 45 40 8 44 -31 -8
36 21 -4 -23 -29 -60 -49 -37 -38 -36 -45 -72 4 -9 26 8 15 9 12
37 -1 -27 -40 4 -42 -44 -13 5 -31 -31 -45 33 14 21 -6 -9 33 22
38 10 6 -23 -19 -46 -18 -10 -35 -26 -54 -51 28 9 36 -6 26 -23 23
39 12 4 -3 -22 -27 -41 -13 -40 -5 -15 -53 15 28 47 12 35 1 35
40 64 56 -6 -27 -1 22 3 -1 12 -12 -29 17 32 4 9 37 -12 -27
41 36 31 -8 -37 -13 -3 -27 -1 -4 15 -27 -4 -3 -14 35 13 31 -24
42 -9 10 32 32 71 38 33 33 42 29 60 -14 8 3 -13 -6 -24 0
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43 36 13 -15 44 3 19 24 29 27 -17 -23 55 35 53 -17 62 -40 6
44 72 44 3 13 29 23 29 28 33 26 -18 32 38 32 22 71 -18 -14
45 15 18 -18 5 -37 3 3 -5 0 -17 -36 44 12 24 -8 41 -26 1
!359
Qsort 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
46 26 26 -9 4 -14 5 -12 -9 12 -33 -42 21 24 42 17 44 -22 5
47 32 37 -8 26 38 36 13 31 36 -3 0 23 -3 6 8 29 -32 0
48 51 72 5 -3 13 62 8 15 35 -19 0 3 29 1 24 36 -26 -35
49 42 24 -6 27 -4 24 24 0 19 -23 -18 40 47 31 15 55 -47 9
50 44 46 -22 13 9 45 6 36 32 -21 -14 33 37 31 12 42 -33 -12
51 17 35 28 26 35 67 27 38 62 12 28 9 38 18 15 33 -26 -15
52 62 58 15 -5 15 31 13 5 37 -10 -6 18 37 24 13 53 -46 -4
53 55 56 10 -6 4 32 -5 -1 35 -18 -21 15 41 22 35 55 -38 -15
54 59 72 26 -4 19 54 8 31 64 12 4 4 21 8 32 41 -28 -13
55 62 86 24 -24 28 56 14 15 41 17 18 -29 24 -21 31 17 -3 -49
56 55 83 9 -22 23 29 -5 0 27 -9 -4 -9 17 -6 18 32 -23 -33
57 29 64 9 -5 27 49 12 17 40 19 15 -4 29 -4 38 14 13 -37
58 40 33 -6 23 1 24 1 13 33 -26 -22 36 33 42 8 58 -51 5
59 44 69 -1 -47 -21 22 -27 -18 12 -28 -28 -13 -3 -19 32 14 3 -24
60 56 56 0 -28 -15 13 -15 -10 15 -28 -35 -18 6 10 38 23 -3 -3
61 58 51 28 6 21 37 3 8 54 4 -3 0 4 6 35 44 -26 -4
62 45 51 26 8 28 47 17 12 64 6 5 17 40 29 15 64 -29 5
63 45 73 12 -12 3 36 1 24 40 6 -4 -3 17 4 17 32 -26 -21
64 32 33 12 21 22 35 22 23 41 -13 10 26 41 33 6 46 -64 0
65 46 69 22 -3 45 55 15 19 51 5 24 -1 32 5 26 41 -31 -23
66 32 63 21 -5 31 67 9 28 44 9 35 -6 31 10 13 29 -14 -38
67 100 60 14 -5 18 29 28 3 31 8 -13 9 40 6 26 51 -15 -14
68 60 100 9 -32 12 53 -3 13 37 1 6 -19 26 -17 19 21 -17 -46
69 14 9 100 -5 45 40 33 -4 60 53 53 -15 14 -21 24 5 -9 14
70 -5 -32 -5 100 42 19 58 47 22 10 23 50 14 36 -13 28 -22 23
71 18 12 45 42 100 51 51 45 51 47 65 -6 13 1 1 17 -8 0
72 29 53 40 19 51 100 28 42 71 28 56 -10 19 -18 35 13 -5 -24
73 28 -3 33 58 51 28 100 32 28 42 41 27 41 12 -6 38 -3 12
74 3 13 -4 47 45 42 32 100 50 40 42 18 13 12 -5 3 4 -19
75 31 37 60 22 51 71 28 50 100 54 46 5 38 8 33 28 -17 8
76 8 1 53 10 47 28 42 40 54 100 55 3 21 -12 24 17 22 -18
77 -13 6 53 23 65 56 41 42 46 55 100 -15 13 -15 1 -17 -1 -23
78 9 -19 -15 50 -6 -10 27 18 5 3 -15 100 36 64 -21 54 -17 14
79 40 26 14 14 13 19 41 13 38 21 13 36 100 49 -1 56 -14 8
80 6 -17 -21 36 1 -18 12 12 8 -12 -15 64 49 100 -21 55 -22 29
81 26 19 24 -13 1 35 -6 -5 33 24 1 -21 -1 -21 100 4 6 -10
82 51 21 5 28 17 13 38 3 28 17 -17 54 56 55 4 100 -12 5
83 -15 -17 -9 -22 -8 -5 -3 4 -17 22 -1 -17 -14 -22 6 -12 100 -21
84 -14 -46 14 23 0 -24 12 -19 8 -18 -23 14 8 29 -10 5 -21 100
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Factor 1 2 3 4 5 6 7
1 0.5635 0.1295 0.0606 -0.0966 -0.2203 -0.1107 0.14
2 0.4123 -0.4525 0.3867 -0.0713 -0.2695 -0.064 -0.1906
3 0.5919 -0.3233 -0.1699 -0.0747 0.0715 0.0281 0.2261
4 0.1585 0.3578 0.5423 0.1599 0.1952 -0.2119 0.0617
5 0.7407 -0.2596 0.0564 -0.2092 -0.2426 0.0647 0.0777
6 0.1814 0.1569 -0.429 0.1117 0.1622 -0.2861 -0.4144
7 0.8752 0.0103 -0.2445 -0.0898 0.0464 0.1117 -0.1213
8 0.8221 0.095 0.0688 -0.0376 -0.2157 -0.1297 -0.1401
9 0.7111 -0.4184 0.0206 -0.167 0.011 0.1489 -0.0008
10 0.7544 0.1782 0.0466 -0.067 0.0192 -0.1262 0.0615
11 0.3063 0.3437 -0.5454 -0.3087 0.286 0.3333 0.1543
12 0.5058 -0.0339 -0.3158 0.4075 -0.0695 0.2437 -0.0401
13 0.1647 -0.425 -0.2855 0.0758 0.1326 -0.1442 -0.3476
14 0.3397 0.2357 0.154 0.2815 0.4099 0.0772 -0.1636
15 0.5137 0.108 0.4378 -0.0082 0.3518 -0.2199 -0.2782
16 0.2633 0.1434 -0.491 0.0289 -0.1935 -0.1559 -0.2152
17 0.5657 -0.3471 0.093 0.1905 -0.2096 0.0661 0.1425
18 0.8451 -0.0669 0.0294 -0.1796 0.0711 0.0461 0.0089
19 0.5446 -0.5065 -0.0471 0.1138 -0.1437 -0.1755 -0.0933
20 0.4807 -0.0157 -0.5174 0.0279 -0.2634 0.1108 0.1743
21 0.5979 0.207 -0.2305 0.0924 0.1615 0.3525 0.0342
22 0.8221 -0.0169 0.051 0.2659 0.1466 0.154 -0.0598
23 0.3909 -0.2781 -0.1066 -0.253 -0.4242 -0.2572 0.2456
24 0.8093 0.0924 -0.14 -0.2117 -0.1617 0.0576 -0.2234
25 0.5518 -0.6597 0.0967 -0.1456 0.3109 -0.0482 0.1559
26 0.5087 -0.4372 0.4757 -0.0335 0.0868 0.1505 -0.075
27 0.6055 0.2656 -0.3884 -0.0726 -0.1736 -0.1388 -0.088
28 0.6791 0.1119 -0.047 -0.1991 -0.0301 0.1496 0.2425
29 0.0455 -0.2732 -0.5641 0.3435 0.0205 -0.1754 0.2125
30 -0.263 0.0964 -0.4248 0.2481 0.3173 0.2313 0.1664
31 0.6886 0.2949 -0.2274 0.2202 -0.2004 -0.0283 0.3273
32 0.8211 0.064 -0.2972 -0.0965 0.072 0.0083 0.0152
33 0.4248 0.4868 0.2107 0.4218 0.027 -0.1613 0.2837
34 0.1668 0.4748 0.6147 0.1267 0.0622 0.0493 -0.1678
35 0.5932 0.15 0.4244 -0.1125 -0.4615 -0.1372 0.0716
36 0.1266 -0.4733 -0.618 0.1952 0.016 -0.1818 0.2152
37 -0.2251 -0.3195 -0.2555 0.5393 0.392 0.0528 -0.2488
38 0.2786 -0.5339 -0.2268 -0.1951 0.0798 -0.147 -0.1439
39 0.2056 -0.3615 -0.3058 0.243 -0.2115 -0.4155 -0.0885
40 0.6527 -0.057 -0.3042 0.0691 0.0902 0.2837 -0.3922
41 0.1294 0.1793 -0.5638 0.4969 0.1114 0.1627 -0.0976
42 0.0695 0.376 0.5287 -0.1413 -0.2397 -0.16 -0.1522
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Appendix J: The seven factors derived through centroid factor analysis from the correlations 
in Appendix I, before applying Varimax rotation
43 0.5818 -0.4791 0.3708 -0.0033 0.1481 0.238 0.0996
44 0.763 -0.0982 0.0002 0.3883 -0.1051 0.2035 -0.0072
45 0.3566 -0.503 -0.094 -0.2548 0.0222 0.1622 0.2871
46 0.5705 -0.3736 -0.1408 -0.047 -0.0632 -0.057 0.1859
47 0.5323 0.1758 0.184 -0.0938 0.2053 -0.1555 -0.1841
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48 0.8298 0.1741 -0.0966 -0.1649 0.1928 0.2473 -0.0626
49 0.6511 -0.425 0.0912 -0.0449 0.1159 0.2077 0.0556
50 0.7589 -0.1579 0.1082 -0.1244 0.3681 0.2233 -0.1689
51 0.6138 0.133 0.4563 -0.1273 0.1638 0.133 0.0323
52 0.8384 -0.1279 0.0054 -0.1441 -0.068 -0.1613 0.0281
53 0.8621 -0.1225 -0.1143 -0.0911 0.1059 -0.1399 -0.0163
54 0.8326 0.2338 -0.0589 -0.0042 0.1719 -0.1407 0.1727
55 0.6439 0.5683 -0.2755 -0.0179 -0.1289 0.2025 -0.1148
56 0.7146 0.2887 -0.3327 -0.1072 -0.1473 -0.0918 -0.2138
57 0.4401 0.4926 -0.1399 0.1008 -0.0924 0.2192 -0.2184
58 0.7726 -0.3386 0.139 -0.1954 0.2198 -0.1612 0.1328
59 0.567 0.2319 -0.6379 -0.1196 0.2394 -0.1434 -0.0755
60 0.6248 0.0847 -0.534 0.1644 0.0428 -0.2995 0.1525
61 0.6959 0.2289 -0.0768 0.0564 0.1291 -0.3405 0.2192
62 0.8192 0.0501 0.1676 -0.1033 0.0653 -0.2551 0.0695
63 0.6388 0.221 -0.1695 -0.0489 -0.0242 0.0324 0.1672
64 0.721 -0.1668 0.3835 -0.2412 0.1408 -0.1285 -0.1323
65 0.7614 0.3873 0.0571 -0.0995 0.026 -0.1348 -0.3115
66 0.6318 0.3277 0.1236 -0.2154 -0.1517 0.1408 0.1379
67 0.6851 0.0787 -0.1983 0.338 -0.0273 0.0977 -0.0631
68 0.6879 0.4395 -0.3301 -0.21 -0.0791 0.2019 -0.1339
69 0.1275 0.4078 0.2005 0.1283 -0.2263 -0.2231 0.2802
70 0.0643 -0.1309 0.6852 0.1563 0.1384 0.0937 0.1747
71 0.2211 0.5132 0.597 0.1458 -0.2447 -0.1036 -0.1054
72 0.4851 0.6391 0.3054 -0.132 0.2276 0.2158 0.1921
73 0.1981 0.0595 0.4686 0.329 -0.2008 0.2844 0.0314
74 0.1393 0.2602 0.5203 0.1399 0.2864 0.2676 0.0063
75 0.4901 0.4369 0.4573 0.1685 0.122 -0.078 0.2115
76 -0.0353 0.3944 0.3282 0.4387 -0.2834 0.1886 0.1807
77 -0.0621 0.6415 0.6089 -0.0272 -0.1789 0.0296 0.0414
78 0.2074 -0.5527 0.297 0.2812 0.1656 0.1227 -0.0928
79 0.4329 -0.1503 0.263 0.2606 -0.1288 0.2507 -0.1884
80 0.3029 -0.5557 0.3454 0.2853 -0.0945 -0.1715 -0.1295
81 0.2574 0.2799 -0.2133 0.1965 0.0974 -0.0791 0.2398
82 0.6537 -0.3203 0.1384 0.2993 -0.108 0.0906 0.0743
83 -0.3772 0.2569 -0.2993 0.3974 0.0481 0.1742 0.0877
84 -0.0967 -0.3011 0.1794 0.2526 0.084 -0.4662 0.0237
Eigenvalues 25.8645 9.0224 9.2925 3.6848 2.9866 2.904 2.4986
% expl. Var. 31 11 11 4 4 3 3
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Appendix K: Judgemental factor rotations 
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Figure 1. Judgmental rotations of Factors 1 and 3. Highlighted and encircled Q-sorts indicates that they belonged 
to a non-motorized advocacy group.
Figure 2. Judgmental rotation of Factors 3 and 6. Highlighted and encircled Q-sorts belonged to motorized 
advocacy groups.
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Figure 3. Judgmental rotation of Factors 3 and 4. Highlighted and encircled Q-sorts indicates that they 
are Native Americans.
